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horticultukal  operations  dukino  the  dormant 

sp:ason. 

In  certain  numbers  of  the  2iOologieal  Bulletin  of  the  Division  of 
Tioology  will  be  found  detailed  directions  for  treating  trees,  farm 
and  garden  crops,  etc.,  for  the  destruction  of  insect  pests  and  the 
prevention^ of  fungous  diseases  to  which  they  are  subject.  Vol.  1,  No. 
1,  of  the  Bi-monthly  Bulletin,  for  Jan.,  1911,  contains  such  infor- 
mation. Since  reference  can  be  made  to  these  for  this  information,  and 
we  have  a  number  of  extra  copies  of  such  bulletins  for  free  distribu- 
tion, it  is  not  intended  to  repeat  in  this  issue  much  of  the  advice 
and  instruction  already  given  in  earlier  numbers  of  this  Bulletin, 
but  the  plan  is  rather  to  direct  the  attention  of  farmers  and  horti- 
culturists to  such  work  as  may  be  done  at  this  season  of  the  year. 
We  particluarly  indicate  those  operations  which  are  best  performed 
during  the  dormant  season,  some  of  which,  indeed,  can  not  be  done 
safely  and  with  best  effect  at  any  other  time. 

In  this  State  most  orchard  owners  are  also  engaged  in  diversified 
farming,  or  at  least  have  to  attend  crops,  other  than  fruits,  each 
requiring  part  of  their  time  and  special  attention  at  stated  seasons. 
Even  the  fruit  growing  specialist  has  his  busy  seasons  when  orch- 
ards must  be  cultivated,  codling  moth  spraying  done,  and  the  fruit 
crops  harvested  and  sold.  At  such  times  no  other  work  can  be  un- 
dertaken, nor  plans  made  for  anything  except  the  work  in  hand. 

During  the  winter  there  is  a  lull  in  the  special  activities  of  the 
fruit  grower,  during  which  time  much  can  be  done  in  the  orchard, 
and  the  present  article  is  written  in  the  hope  that  the  orchardists 
may  be  induced  therelrv'  to  follow  the  practices  recommonded,  to  the 
end  that  pests  may  be  controlled  and  a  finer  grade  of  fruit  grown 
within  the  boundaries  of  this  Commonwealth.  We  shall  outline 
much  of  the  work,  so  that  orchard  owners  may  make  adequate  prepa- 
rations for  the  same,  placing  their  orders  for  spraying  machinery, 
insecticides,  and  other  supi)lies  accordingly,  as  required. 


GENERAL  ORCHARD  MANACiP^MENT. 

The  Destruction  of  Weeds,  As  a  rule  few  weeds  are  found  grow- 
ing well  kept  orchards,  and  the  practice  of  clean  culture,  with  a  win- 
ter cover  crop,  adopted  by  an  ever  increasing  number  of  orchardists 
throughout  the  State,  is  to  be  commended,  both  for  the  advantage 
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gained  by  retaining  soil  moisture,  and  promoting  the  growth  of  the 
trees,  as  well  as  to  increase  the  quantity  and  value  of  the  fruit.  This 
practice,  or  (hat  of  interchopping  with  such  cultivated  crops  as  corn, 
pototoes,  beans,  poas  and  other  hoed  or  cultivated  crops  grown  in 
the  orchard,  usually  suflSces  to  hold  in  check  any  luxuriant  growth 
of  weeds  in  the  ordinary  season.  However,  even  with  the  most  zeal- 
ous persons  some  weeds  will  spring  up,  at  least  during  a  wet  season. 
Often  these  are  confined  to  the  area  immediately  about  the  trees  and 
in  the  tree  row  between  the  trees,  not  so  easily  reached  by  the  culti- 
vator. 

Growing  weeds  rob  the  soil  of  plant  food  and  moisture,  thus  in- 
creasing the  effects  of  drought  at  a  time  when  the  tree  stands  in  the 
greatest  need  of  water.  Their  presence,  therefore,  although  exten- 
uated by  some,  on  the  ground  of  supplying  mulch  for  the  soil,  bodes 
no  good,  and  the  orchardist  can  well  afford  to  make  an  earnest  effort 
to  destroy  them  at  this  season  or  at  any  time  before  the  ground  is 
covered  with  snow. 

All  weeds  should,  therefore,  be  mowed,  before  their  se^ds  are  formed 
if  possible,  gathered  on  piles*  and  burned,  or  better,  thrown  into  a 
compost  heap  to  rot  and  become  humus.  Thus  the  weed  seeds  will 
be  destroyed,  and  pollution  of  the  soil  with  these  will  be  prevented, 
and  the  battle  against  these  pests  during  next  season  will  be  already 
partly  won.  Many  insects  pupate  or  hibernate  in  weeds,  and  they  are 
also  killed  by  burning,  burying,  or  rotting  the  host  plants.  Weeds  in 
the  orchard  offer  attractive  advantages  to  the  adults  of  borers  which 
lay  their  eggs  during  the  summer,  and  it  becomes  much  more  difficult 
to  control  these  troublesome  and  destructive  pests  where  weeds  are 
allowed  to  flourish.  Besides,  the  presence  of  rubbish,  trash,  etc.,  of 
any  kind,  in  the  orchard,  attracts  mice,  and,  consequently  increases 
the  danger  of  girdling  trees  by  these  animals  during  the  winter  when 
snow  covers  the  ground. 

Burning  Rubbish.  To  those  who  study  the  life  histories  of  insects 
the  presence  of  any  kind  of  waste  materials,  such  as  fragments  of 
limbs,  old  bark,  parts  of  weeds,  the  prunings  of  trees,  or  rotten  and 
mummied  fruits  on  the  trees  or  in  the  orchard,  is  recognized  as  a 
menace  to  the  trees  and  fruit,  in  that,  during  the  winter  season  they 
harbor  insects  and  germs  of  diseases,  thus  carrying  them  safely  over 
into  the  summer  season,  when  they  emerge  and  reinfest  the  trees  and 
crops.  Thus  the  Codling  moth  is  now  resting  beneath  fragments  of 
bark  on  the  trunk  and  under  the  trees  near  the  point  where  the  wormy 
apples,  from  which  the  larvae  crawled,  dropped  last  fall.  Seed 
Chalcids  are  wintering  inside  the  weeds  within  the  infested  apples 
still  remaining  on  the  trees  or  lying  under  them  on  the  ground.  Mum- 
mied fruits  of  the  peach,  plum  and  apple  on  the  trees  harbor  the 


spores  of  the  Monilia  or  Brown  Hot  and  Bitter  Kot,  and  all  should 
be  removed  and  burned  or  buried,  in  accordance  with  the  directions 
under  the  respective  heads  treating  these  pests,  prior  to  giving 
the  orchard  a  general  treatment  of  disinfection. 

The  Lime'Sulfur  Spray,  We  are  now  so  throughly  convinced 
of  the  great  general  value  of  an  annual  spraying  of  all  fruit  trees, 
but  especially  peach  and  plum,  with  the  lime-sulfur  solution  at  the 
strength  indicated  by  the  hydrometer  test  of  1.03  sp.  gr.,  during  the 
dormant  season,  that  it  is  here  recommended  to  be  applied  as  a  uni- 
versal practice  in  all  orchards  within  the  State,  once  each  year  with- 
out regard  to  the  presence  or  absence  of  any  particular  pest  or  pests. 
This  treatment  comes  nearer  being  an  orchard  panacea  than  any 
other  known  treatment  now  available. 

Lime-sulfur  is  not  only  the  sovereign  remedy  against  San  Jos6 
scale.  Oyster-shell  scale,  Scurfy  scale  and  resting  winter  spores  of 
most  fungous  diseases,  as  Leaf  Curl  and  Monilia  Rot,  but  also  a  sure 
destroyer  of  the  eggs  and  young  of  many  destructive  insects  and  other 
pests  now  on  the  trees  as,  for  example Xeaf  blister  mite;  Red  Spider, 
Apple  aphids,  Wooly  aphids.  Bud  moth  worm.  Gall-mite,  etc.  In- 
deed, the  rapid  improvement  in  the  condition  of  fruit  trees  of  all 
classes  from  a  state  of  unthriftiness  and  injury,  under  the  most 
trying  conditions,  after  receiving  thorough  treatment  with  the  lime- 
sulfur  solution,  can  only  be  accounted  for  on  the  basis  of  some  direct 
stimulant  or  tonic  effect  by  lime-sulfur,  possibly  by  absorption  of 
this  material  into  the  tissues  of  the  trees. 

The  spray  falling  upon  the  ground  acts  as  a  valuable  fertilizer  and 
is  in  no  way  detrimental  to  the  health  of  the  most  delicate  tree  or 
shrub.  I  have  seen  trees  in  the  orchard  of  one  of  the  most  prominent 
and  successful  fruit  growers  in  the  State,  which  have  for  the  last 
six  years  been  treated  to  a  heavy  dressing  of  the  residue  of  the  boiling 
of  lime-sulfur,  made  after  the  17-22-50  formula,  spread  thickly  upon 
the  ground  as  far  as  the  limbs  extend,  with  not  the  least  evil  effect, 
but  considerable  evident  improvement  in  tl\e  vigor  and  fruitfulness 
of  these  trees  above  their  neighbors.  We  hope  some  Experiment  Sta- 
tion may  take  up  the  subject  of  the  fertilizing  effect  of  lime-sulfur 
upon  plants,  and  thus  give  a  working  knowledge  to  guide  growers. 
Meanwhile  we  can  make  no  mistake  in  practicing  most  thorough 
treatment  of  all  fruit  trees  annually  during  the  dormant  season,  with 
lime-sulfur  solution. 

In  answer  to  requests  for  an  estimate  on  the  quantities  of  materials 
necessary  to  spray  a  given  number  of  trees,  I  submit  the  following 
table,  which  has  been  compiled  on  the  basis  of  actual  experience  in 
the  orchard,  and  while  the  amounts  are  liberal  they  will  serve  very 
well  in  calculating  the  requirements  for  the  various  spraying  opera- 
tions. 
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Lime-Sulfur  Spray, 

For  each  1  yr.  api)le,  pear  or  quince  tree, 1  pt. 

For  each  5  yr.  apple,  pear  or  quince  tree, ^  gal. 

For  each  10  yr.  apple,  pear  or  quince  tree, 2^  gal. 

For  each  15  yr,  apple  or  pear  tree,  5  gal. 

For  each  20  yr.  apple  or  pear  tree, 7i  gal. 

For  each  30  yr.  apple  or  pear  tro? 10  gal. 

For  each  1  yr.  peach,  plum  or  cherry  tree, 1  pt. 

For  each  3  yr.  peach,  plum  or  cherry  tree. ^  gal. 

For  each  5  yr.  peach,  plum  or  cherry  tree 1  gal. 

For  each  8  yr.  peach,  plum  or  cherry  tree, 2  gal. 

For  each  10  yr.  peach,  plum  or  cherry  tree, 3  gal. 

For  each  currant  or  rose  bush, 1  pt. 

PRUNING. 

The  present  season,  when  trees  are  leafless,  offers  distinct  ad- 
vantages for  pruning.  Whatever  work  in  this  respect  is  necessary 
should  be  done  before  that  of  spraying  is  undertaken.  By  so  doing 
the  work  of  spraying  is  facilitated  and  thoroughness  is  made  possible 
and  easy.  Besides,  it  is  useless  work  and  expense  to  cover  with 
spray  materials  the  limbs  which  are  to  be  cut  out  in  pruning.  The 
fruit  buds  are  also  now  well  protected  and  less  liable  to  injury  by 
the  removal  of  limbs  than  at  any  other  time.  In  addition,  one  can 
prune  while  the  weather  is  not  favorable  to  perform  any  other  orchard 
operation.  We  emphasize  the  point  that  pruning  and  spraying  can 
be  done  at  any  time  when  the  trees  are  leafless. 

In  undertaking  the  pruning  of  any  tree  in  the  orchard,  (me  should 
have  clearly  in  mind  the  definite  purpose  for  which  the  pruning  is 
to  be  done  and  the  object  to  be  attained.  When  there  is  not  a  good 
reason  for  removing  a  limb,  this  is  a  very  good  reason  for  letting  it 
remain.  One  can  remove  a  limb  in  a  few  minutes,  but  it  will  take 
years  to  replace  it.  More  fruit  trees  have,  in  the  past,  been  ruined 
and  more  fruit  destroyed  by  the  injudicious  pruner  than  by  any  other 
single  pest.  Fortunately,  the  man  who  goes  about  in  the  orchard 
with  his  ax,  cutting  and  slashing  at  random,  specializing  in  the  re- 
moval of  lower  limbs,  has  passed  away,  let  us  hope,  forever.  We  still 
have  with  us  the  "trimmer,"  who  insists  on  '^pruning  up,"  that  is, 
cutting  off  the  lower  limbs,  and  trimming  the  tree  on  what  is  called 
the  "cow  tail"  method;  in  other  words,  taking  away  all  the  lower 
lateral  or  side  limbs,  so  that  the  remaining  clump  of  branches  at  the 
top  resembles,  not  a  little,  a  cow's  caudal  appendage. 

There  is  still  much  cutting  of  larger  limbs  without  protecting  the 
wound  thus  made  with  a  coat  of  paint, — a  practice  which  is  almost 
sure  to    result  in  rotting  the  heart  of  the  tree,  thus  causing  a  wound 


which  is  difficult  to  repair.  Ail  wounds  made  in  trees  of  more  than 
one  inch  in  diameter  should  be  painted  over  with  white  lead  and  raw 
linseed  oil  paint  or  melted  pitch,  and  thus  kq^t  covered  until  they  are 
naturally  protected  by  the  growing  bark  healing  over.  There  are 
everywhere  signs  of  a  more  intelligent  study  of  the  principles  of 
pruning  underlying  the  art,  with  the  result  that  the  number  of 
orchards  containing  well  shaped  trees  is  rapidly  increasing  in  this 
State,  especially  in  our  Demonstration  Orchards. 

We  sum  up  here  the  principal  purposes  for  which  pruning  of  trees 
is  done: 

OBJECTS  OF  PRUNING. 

1.  To  remove  dead,  broken,  diseased  and  dying  hrancTws.  Dead 
limbs  of  a  tree  are  not  only  unsightly,  and  occupy  space  needed 
for  the  growing  limbs  but  serve  to  harbor  insect  pests  and  diseases, 
and  should  be  removed  without  delay.  Limbs  broken  from  any  cause 
whatever  should  either  bo  cut  back  close  to  the  origin  of  such 
branches  as  are  to  remain,  or  be  removed  entirely.  Ragged  wounds 
made  by  breaking  limbs  will  not  heal  over,  so  that  if  parts  of 
broken  limbs  are  to  remain  such  stnbs  must  be  cut  off  and  the  wound 
thus  made  painted  over.  Limbs  or  branches  affected  with  canker, 
blight,  or  with  borers,  or  weakened  by  any  other  disease  or  insect, 
should  be  removed  and  burned. 

2.  To  give  shape  to  the  tree.  Young  trees  in  charge  of  the  pruner 
are  as  clay  in  the  hands  of  the  potter,  to  be  shapen  and  moulded  as 
he  desires.  The  most  important  pruning  a  tree  can  ever  receive  is, 
without  doubt,  that  given  shortly  after  planting,  and  again  after  its 
first  year's  growth,  for  the  purpose  of  forming  a  head  by  cutting  it 
back  to  a  certain  height  and  shape.  Later  each  branch  which  is 
to  form  the  framework  of  the  tree  should  be  cut  back  to  the  bud  lo- 
cated on  the  side  of  the  branch  from  which  is  to  grow  a  future 
main  limb.  In  this  way  trees  can  be  given  any  shape  desired,  al- 
though the  favorite  method  of  pruning  fruit  trees  is  to  form  what  is 
known  as  the  open-headed  or  um-shaped  top.  Fruit  grown  on  an 
open  headed  tree  will  be  sure  to  receive  the  advantages  of  the  rays  of 
sunlight  reaching  them,  and  thus  be  of  higher  quality  and  color,  less 
subject  to  fungous  attacks,  more  easily  and  more  prefectly  sprayed, — 
hence  less  defective, —  and  easier  reached  for  thinning  and  picking. 

3.  To  remote  limbs  crossing  or  interfering  and  competing  with  each 
other  for  the  same  space.  Crossing  limbs  rub  against  each  other  by 
action  of  the  winds,  and  are  thus  injured  and  weakened,  and  for  this 
reason  alone  one  should  be  cut  out.  Such  limbs,  together  with  par- 
allel limbs,  or  two  limbs  growing  where  there  is  room  for  but  one,  are 
competing  for  the  same  space  on  a  tree,  and  one  must  be  remov^^ 


8 

The  rule  to  fallow  is  to  cut  the  weaker  limb  or  that  limb  which  will 
make  room  for  the  largest  number  of  ^neighboring  limbs  by  its  re- 
moval, or  (better)  that  which  is  less  needed  for  the  symmetrical 
development  of  the  desired  top.  This  will  give  freedom  and  vigor  to 
the  remaining  limbs,  and  will  also  result  in  healthier  foilage  and 
fruit,  and  larger,  better  colored  fruits.  It  is  impossible  to  produce 
sound  fruit  of  good  quality  and  fair  size  on  a  tree  overcrowded  with 
twigs  and  branches  and  shutting  out  the  sunlight.  By  cutting  out 
the  unnecessary  and  crowding  branches,  one  does  at  the  same  time 
remove  the  supernumerary  buds  which  reduce  the  number  of  fruits 
formed,  and  this  is  sure  to  result  in  increased  size  and  quality  of 
fruits  grown  from  the  remaining  buds. 

4.  To  head  hack  long  shoots  or  branches.  On  rapidly  growing 
trees,  especially  young  trees,  some  branches  will  be  noticed  to  be 
making  vigorous  growth  and  shooting  above  the  remainder  of  the 
limbs.  If  such  branches  are  allowed  to  continue  in  the  lead  the 
result  will  be  an  unsymmetrical  top.  Such  limbs  should  be  cut  back 
to  at  least  the  length  of  the  remainder  of  the  branches  on  the  same 
tree,  and  forced  to  develop  side  branches  in  order  to  fill  up  any  gap, 
and  spread  the  tree  in  a  lateral  direction.  By  cutting  back  upward 
growing  branches  each  to  a  side  branch,  the  pruner  is  able  to  keep 
the  head  of  the  tree  low.  The  great  objection  to  the  old  style  trees  is 
that  they  are  entirely  too  tall  for  modem  methods.  The  fruit  grower 
of  the  future  who  will  meet  with  the  best  success  will  be  the  man  who 
prunes  in  such  a  manner  as  to  make  low  spreading  tops.  This  will 
make  it  possible  for  him  to  spray  his  trees,  and  thin  and  pick  his 
fruit  in  a  manner  that  will  be  convenient,  and  do  away  with  the  loss 
of  time,  personal  danger,  and  damage  to  fruit  due  to  climbing  tall 
trees  with  high  ladders. 

5.  To  repair  injury  to  the  tree.  When  a  tree  is  badly  injured  by 
any  cause,  especially  by  San  Jos6  scale,  the  first  step  in  its  treatment 
should  be  to  prune  it  thoroughly.  The  fundamental  principle  in  all 
pruning  is  to  cut  back  every  damaged  tree  in  proportion  to  its  in- 
jury. A  tree  which  has  suffered  from  the  attacks  of  San  Josfe  scale 
is  often  more  seriously  Injured  than  would  at  first  appear.  The  poison 
injected  into  the  living  bark  of  the  tree  by  this  insect  causes  a  dis- 
coloration under  the  bark,  which  can  be  seen  readily  by  removing 
the  outer  coat  of  the  bark.  That  part  of  the  tree  showing  red  and 
brown  discolorations  of  the  bark  should  be  removed.  Trees  that 
have  been  injured  at  the  trunk  by  blight,  borers,  mice,  rabbits,  imple- 
ments, etc.,  should  be  pruned  back,  for  the  reason  that  a  certain  por- 
tion of  the  bark  on  the  trunk  has  been  destroyed,  and  the  supply  of 
sap  from  the  roots  has  been  curtailed  or  checked  to  this  extent. 


6,  Ta  increase  the  vigour  of  the  tree.  Nearly  all  trees  have  a  larger 
number  of  buds  than  can  be  developed  into  strong  branches  and  fine 
fruit.  If  a  tree  is  suffering  from  any  cause  whatever,  the  drain 
upon  its  vitality  in  Its  effort  to  mature  all  its  buds  will  be  a  heavy 
burden  upon  the  tree.  If  three-fourths  of  the  branches  and  buds  be 
cut  away  the  life  that  would  have  gone  into  the  entire  number  of 
buds  will  be  concentrated  in  those  remaining,  and  thus  the  tree  be- 
comes much  improved  in  vigor.  The  result  of  this  pruning  will  be 
the  growth  of  a  few  shoots  or  branches  of  large  size,  instead  of  many 
of  a  small  growth,  and  thus  the  tree  will  be  able  to  carry  itself  over 
a  period  of  adversity,  and  its  life  and  vigor  may  be  renewed.  Old 
peach  trees  with  good  roots  and  trunk,  for  example,  when  severely 
cut  back  or  "dehorned"  will  be  given  a  new  lease  of  life,  and  form 
new  tops  on  the  old  trunks,  setting  fruit  buds  for  the  next  year's 
bearing,  while  if  they  had  not  been  thus  pruned  they  would  have  de- 
clined gradually  and  died.  The  old  well  known  statement  that 
"pruning  is  fertilizing"  has,  therefore,  its  foundation  in  the  fact  of 
stimulation,  especially  when  done  when  the  trees  are  dormant,  for  this 
does,  without  doubt,  increase  the  vegetative  functions  of  the  tree  by 
stimulating  growth.  An  accurate  statement  therefore  is,  "Dormant 
pruning  is  stimulation." 

7.  Effects  of  pruning  on  bud  formation,  A  well  known  adage  is 
that  "we  prune  in  the  winter  for  wood,  and  in  the  summer  for  fruit." 
TLere  is  no  doubt  that  pruning  at  different  seasons  of  the  year  has 
entirely  different  effects  upon  the  tree.  If,  therefore,  a  tree  of  bearing 
age  is  making  too  much  wood  growth  it  would  be  wrong  horticultural 

"practice  to  prune  such  tree  in  the  dormant  season,  since  this  would 
only  increase  the  present  trouble  and  defer  the  period  of  bearing. 
If  small  branches  of  bearing  fruit  trees,  are  therefore,  cut  back  in 
midsummer  such  pruning  will  tend  to  develop  fruit  buds  for  next 
season's  crop.  If  the  ends  of  the  twigs  of  stone  fruits  be  cut  back  in 
August  this  pruning  will  develop  into  fruit  buds  many  that  otherwise 
would  have  been  leaf  buds.  It  is  thus  possible  on  vigorous  young 
peach  trees  to  prune  them  in  such  a  manner  as  to  cause  them  to  bear 
fruit  on  one  side  of  the  tree  and  leaves  on  the  other,  thus  showing 
that  the  effect  is  entirely  due  to  pruning. 

Date  of  pruning.  The  question  is  often  asked,  "Will  a  wound  made 
in  pruning  in  the  fall  of  the  year  heal  over  as  readily  as  one  made  by 
spring  pruning?"  To  this  I  would  reply  that  there  is  little  difference, 
especially  if  the  wound  made  in  the  fall  of  the  year  is  soon  covered 
with  paint  or  other  proper  material  to  protect  it  from  evaporation 
of  moisture  and  cracking  open,  although  the  cut  bark  in  the  spring 
will  imediately  begin  to  grow,  and  proceed  to  cover  the  wound  without 
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danger  of  cracking.  In  cutting  off  limbs  larger  than  one  inch  in 
diameter  in  any  season  it  is  always  advisable  to  paint  the  wounds 
with  water-proof  material,  such  as  paint  made  of  white  lead  and  raw 
linseed  oil,  or  cover  them  with  grafting  wax,  melted  pitch  or  sealing 
wax.  This  will  keep  out  the  germs  of  decay  and  insure  speedy  healing 
over  of  the  wound.  If  there  be  much  wood  to  be  removed  from  the 
tree  it  is  always  better,  other  things  equal,  to  cut  this  out  during  the 
dormant  season,  because  there  will  be  then  less  danger  from  breaking 
off  and  destroying  the  fruit  buds  than  at  any  other  time.  However, 
it  is  better  to  prune  a  little  once  each  year  than  to  give  the  trees  a 
thorough  overhauling  only  once  every  three  or  four  years. 

Cost  of  Pruning,  The  expense  of  pruning  an  orchard  varies  neces- 
sarily with  the  size  of  the  trees,  previous  pruning  received,  and  the 
present  condition  and  needs.  If  the  orchard  is  gone  over  once  a 
year  taking  out  such  branches  as  are  required,  the  work  of  pruning 
is  not  expensive  nor  burdensome  to  the  owner,  and  it  is  then  seldom 
if  ever  necessary  to  remove  large  limbs  from  the  trees.  We  do  not, 
however,  find  ideal  conditions  in  very  many  orchards,  and  must  make 
our  estimates  accordingly. 

In  the  pruning  of  trees  two  or  three  years  old,  where  one  can  make 
all  cuts  with  the  pruning  shears  or  pruning  knife,  the  experienced 
pruner  would  require  but  a  few  minutes  to  complete  the  work  on 
each;  whereas  apple  trees  of  large  size,  ranging  in  age  from  twenty 
to  forty  years  and  more,  that  have  not  been  pruned  for  many  years,* 
may  require  the  time  of  an  industrious  workman  from  one-fourth  to 
one-half  day  each.  Even  this  amount  of  time  would  be  justified  by 
the  improved  condition  of  the  tree,  and  the  increased  returns  from 
a  few  crops  of  fruit. 

The  chief  difficulty  experienced  by  persons  not  able  themselves  to 
give  their  trees  necessary  attention,  is  in  getting  competent  men  to 
do  the  work.  Until  this  can  be  done,  or  one  is  pre;Kired  to  undertake 
the  pruning  himself,  it  would  be  well  to  go  slowly  in  delegating  this 
important  work  to  any  person  not  properly  qualified  to  do  the  same. 

The  Disposal  of  Brush.  When  limbs  are  cut  from  diseased  or  in- 
fected trees,  such  as  those  sutTering  with  i)ear  blight  or  ])lum  knot,  it 
is  important  that  the  brush  be  gathered  and  burned  at  once.  This 
should  also  be  done  when  limbs  are  infested  with  bark  borers.  Limbs 
infested  with  San  Jos^  scale  cut  off  during  the  dormant  season  need 
not  be  burned  immediately,  as  this  pest  will  never  be  able  to  free  it- 
self and  pass  to  other  trees,  and  will  die  before  its  young  appear. 
It  is,  however,  good  orchard  ])ractice  to  burn  all  prunings,  and  these 
es])ecially  should  not  be  left  to  lie  about  the  orchard  for  several 
seasons,  since  they  are  sure  to  harbor  insects  and  germs  of  disease. 
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TREATMENT  FOR  ORCHARD  PESTS. 

San  Jo8^  Scale,  Treatment  may  be  applied  for  the  San  Jos6  scale 
at  any  time  during  the  dormant  season  up  to  the  time  the  buds  are  un- 
folding in  March  and  April.  In  fact,  in  cases  of  emergency,  spraying 
with  full  strength  lime-sulfur  solution  may  be  done  up  to  the  time 
of  blossoming.  I  do  not  recommend  this  treatment  for  trees  while 
in  blossom,  as  a  general  practice,  since  the  caustic  effect  of  the  spray 
solution  when  this  reaches  the  fruiting  organs  of  the  flowers  may  de- 
stroy them,  but  we  have  often  safely  sprayed  with  strong  lime-sulfur 
when  the  pink  color  of  the  bursting  blossoms  could  be  seen.  Ex- 
tensive fruit  growers  find  it  expedient  to  begin  the  winter  spraying 
with  lime-sulfur  solution  in  the  fall  of  the  year,  as  soon  as  the  leaves 
have  dropped  from  the  trees,  taking  advantage  of  favorable  weather 
during  the  winter  season,  since  it  is  often  impossible,  because  of  ad- 
verse winds  and  other  unfavorable  weather  conditions,  to  complete 
the  spraying  of  a  large  orchard  in  the  spring,  and  this  practice  of 
fall  and  winter  pruning  and  spraying  is  to  be  highly  recommended. 
It  is,  however,  apparent  that,  on  the  whole,  better  results  are  obtained 
in  the  control  of  centain  pests  by  marking  the  application  of  this 
spray  shortly  before  the  buds  open. 

The  most  important  points  in  spraying  for  San  Jos^  scale  are 
thoroughness  and  applying  the  liquid  at  proper  strength.  The  former 
can  be  assured  by  the  use  of  a  good  spraying  outfit,  kept  in  proper 
condition,  and  the  latter  by  observing  the  following  conditions  for 
treatment: 

Seriously  infested  trees  should  be  carefully  pruned,  cutting  them 
back  in  proportion  to  their  injury,  as  indicated  by  dead  and  dying 
limbs  and  the  red  color  in  the  twigs.  Spray  all  infested  trees,  cov- 
ering them  entirely  from  top  to  bottom,  with  lime-sulfur  solution, 
using  one  of  the  following: 

Lime-sulfur  solution  (Old  Home-boiled,  Dilute).  This  is  made  by 
slaking  22  pounds  of  quick  lime  (fresh  stone  lime)  to  which  is  added 
17  pounds  of  finely  powdered  or  ground  sulfur  previously  mixed 
into  a  paste  with  a  little  water  to  break  up  any  lumps  which  may  be 
present.  Boil  in  an  iron  kettle  in  sufficient  water  for  an  hour,  and 
dilute  to  make  50  gallons.  Strain  this  well  through  a  fine  brass  wire 
netting,  having  about  30  wires  to  the  inch.  Spray  at  once,  or  before 
the  mixture  gets  cold. 

(Better)  Lime-sulfur  solution  (Home-boiled,  Concentrated).  Slake 
60  pounds  of  high  grade  lime,  adding  125  pounds  of  fine  sulfur  as 
described  above,  and  boil  in  50  gallons  of  water  for  one  hour.  If 
necessary  add  water  to  make  up  for  evaporation;  strain  and  store 
in  closed  vessels  until  needed,  or  in  open  vessels,  keeping  the  solution 
covered  with  a  thin  film  of  oil.  When  ready  to  spray,  dilute  one 
part  with  6  or  7  parts  of  water,  or  to  specific  gravity,  as  shown  Y 
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Hydrometer  test,  of  1.04  to  1.03.  This  is  practically  the  same  as  the 
simplified  formula  of  1  pound  of  fresh  lime  and  2  pounds  of  powdered 
sulfur  for  each  gallon  of  water.  Boil  1  hour;  then  settle  or  strain, 
and  store  until  needed. 

Lime-sulfur  solution  (Commercial  Concentrated).  Many  manu- 
facturers are  placing  upon  the  market  ready-made  concentrated  lime- 
sulfur  solutions,  and  these  are  found  satisfactory  and  as  eflfective  as 
the  home-boiled  solution,  when  used  at  the  same  strength.  They 
should  be -diluted,  as  a  rule,  by  adding  to  one  part  of  the  concentrated 
mixture  about  7  or  8  of  water,  or  to  specific  gravity,  as  shown  by 
Hydrometer  test,  of  1.04  to  1.03. 

The  Oyster-Shell  Scale,  This  species  of  scale  insect  differs  from  the 
San  Jos^  scale  in  several  respects,  but  principally  in  the  fact  that  it 
lays  eggs  and  dies  shortly  after  laying,  while  the  San  Jos6  scale  con- 
tinously  beais  living  young  throughout  a  period  of  several  months 
during  the  summer  and  fall.  From  these  eggs  hatch  small,  delicate, 
free-moving  insects  about  the  middle  to  the  last  week  in  May,  and 
in  the  warmer  parts  of  the  State  there  is  a  second  brood  hatching  in 
August.  The  usual  treatment  recommended  to  destroy  this  scale  is 
to  spray  the  infested  trees  with  a  dilute  contact  insecticide,  such  as 
lime-sulfur  solution  diluted  to  1.01  sp.  gr.  or  10  per  cent,  kerosene 
emulsion,  or  fish  oil  soap  solution,  one  pound  to  six  gallons  of  water 
at  the  time  the  young  are  hatched.  However,  the  treatment  with  the 
lime-sulfur  solution  recommended  for  San  Jos6  scale  during  the 
dormant  season  is  also  efl'ective  in  destroying  the  Oyster-shell  scale 
at  this  time  (now  in  their  egg  state)  when  applied  upon  infested 
trees.  It  is  obvious,  therefore,  that  where  any  trees  or  shrubs  are 
infested  with  both  San  Jos6  scale  and  Oyster-shell  scale,  as  is  the 
case  in  so  many  orchards  in  the  State,  one  thorough  treatment  with 
lime-sulfur  solution  will  destroy  both  pests. 

Scurfy  Scale,  This  scale  insect,  like  Oyster-shell  scale,  passes  the 
winter  in  the  egg  state  beneath  the  tough,  white,  waxy  covering,  and 
any  treatment  applied  during  the  dormant  season  would  have  to  be 
sufficiently  strong  to  destroy  these  purple  red  eggs  under  the  scale, 
just  the  same  as  for  the  Oyster-shell  scale.  As  a  rule,  the  lime-sulfur 
solution  applied  at  the  strength  recommended  for  San  Jos6  scale  is 
effective  in  destroying  the  eggs,  and  is  here  recommended. 

The  Scurfy  scale  is  found  rather  generally  distributed  in  the  apple 
orchards  of  this  State,  and  currant  bushes  are  especially  liable  to  be 
injured  and  killed  by  it.  The  yoimg  of  this  species  of  scale  hatch 
about  the  same  time  as  the  Oyster-shell  scale,  viz.,  about  the  last 
week  in  May,  and  are  purple  red  in  color.  They  can  be  destroyed 
readily  by  spraying  the  infested  trees  at  that  season  with  a  dilute 
contact  insecticide  as  recommended  for  Oyster-shell  scale,  or  with 
extra  dilute  lime-sulfur  solution  testing  1.01  sp.  gr.  on  the  hydrometer. 
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Lecanium  Scalo^  or  iSoft  iScalc.  These  are  our  largest  scale  insects, 
and  two  species  usually  infest  peach  and  pluiu  tree.s.  They  are  brown 
in  color,  and  in  size  and  shape  resemble  half  of  a  split  i»ea.  Because 
of  this  characteristic  shape  it  is  often  callted  Turtle-shell  and  Terra- 
pin scale.  The  young  appear  as  brownish,  free-moving  insects  in  July. 
To  destroy  the  Lecanium  scale,  spray  during  the  dormant  season 
with  a  20  per  cent,  kerosene  emulsion,  made  by  using  one  part  of  the 
stock  solution  and  three  parts  of  hot  water.  The  stock  solution  is 
made  by  dissolving  one  pound  of  soap  (common  soap,  or  better  fish 
oil  soap),  and  add  to  this  two  gallons  of  kerosene,  stirring  and 
whipping  it  into  a  thick  creamy  mass.  This  can  be  kept  indefinitely 
for  use  in  making  the  dilute  emulsion  at  any  strength  desired.  Sum- 
mer treatment  consists  of  spraying  the  infested  trees,  when  the  young 
insects  are  found  crawling  upon  the  limbs,  with  an  8  per  cent,  kero- 
sene emulsion,  made  by  dissolving  one  gallon  of  stock  solution  in  8 
gallons  of  water,  or  spraying  with  fish  oil  soap,  one  pound  to  six  gal- 
lons of  water,  or  (best)  with  extra  dilute  lime-sulfur  solution;  or 
with  Scott's  formula  self-boiled  lime-sulfur. 

Bud  Moth.  This  insect  enters  the  buds  of  the  pome  fruits  in  early 
spring,  just  when  they  begin  to  open,  cutting  off  the  terminal  growth 
and  thus  destroying  the  blossom  buds.  Later  the  caterpillar  ties  the 
very  young  leaves  together,  forming  a  conspicious  nest.  It  passes 
the  winter  encased  in  a  tube  made  from  the  rolled-up  half  of  a  leaf. 
From  this  it  emerges  about  half  grown  in  the  eai'ly  spiing,  and  eats 
its  way  into  the  bud.  If  trees  known  to  be  infested  with  the  bud 
moth  are  sprayed  with  lime-sulfur  solution  at  tiie  time  immediately 
preceding  the  opening  of  the  buds  the  pest  will  not  appear  in  any 
large  numbers,  since  this  treatment  will  destroy  it.  The  summer 
treatment  consists  in  spraying  with  an  arsenical  at  the  time  the 
first  leaves  appear  in  the  buds,  and  repeat  again  in  about  a  week  or 
ten  days,  or  just  before  the  blossoms  open. 

Vase  Bearers.  These  insects  attack  the  buds  as  soon  as  they  begin 
to  open,  and  often  burrow  into  them  eating  their  contents.  Later  the 
caterpillars  eat  into  the  young  fruits  and  leaves,  leaving  only  the  skel- 
ton  of  the  latter.  They  do  not  leave  their  cases  while  feeding,  but 
protrude  enough  of  their  bodies  to  enable  them  to  mine  out  irregular 
areas  of  the  leaves.    Treat  the  same  as  recommended  for  bud  moth. 

Leaf  Grumpier.  This  is  another  insect  which  awakens  into  activity 
about  the  time  of  the  swelling  of  the  buds,  and  winds  a  web  around 
the  new  leaves  of  the  bud  which  are  drawn  together,  crumpling  the 
leaves  and  forming  a  case  with  its  silken  threads.  Inside  of  this 
case  it  feeds  in  comparatively  safety.  The  same  treatment  is  rec- 
ommended as  for  the  bud  moth  and  case  bearers. 
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Apple  Aphis,  The  eggs  of  the  aphids  or  plant  lice  are  deposited 
by  special  egg-laying  individuals  upon  small  twigs  of  tlie  trees  late  in 
the  fall,  in  which  stage  the  winter  is  passed.  From  these  eggs  early 
in  the  spring  individuals  hatch,  which  become  the  mothers  of 
numerous  offspring,  and  they  are  very  destructive  to  plant  life. 
It  has  been  found  that  trees  sprayed  with  lime-sulfur  solution,  the 
same  as  recommended  for  San  Jose  scale,  are  not  generally  injured 
by  the  apple  aphis,  and  this  is  now  known  to  be  due  to  the  fact  that 
the  eggs  upon  the  trees  during  the  winter  and  early  spring  are  de- 
stroyed by  the  lime-sulfur  solution,  especially  when  applied  just  about 
the  time  of  the  bursting  of  the  buds. 

Effective  work  in  controlling  these  insects  may  be  done  after  the 
leaves  appear  on  the  tree  by  spraying  with  kerosene  emulsion  or 
fish  oil  soap,  as  recommended  for  the  young  of  the  Oyster-shell  and 
Scurfy  scale,  or  tobacco  decoction  made  by  steeping  one-half  pound  of 
tobacco  leaves,  stems  or  dust  in  one  gallon  of  water,  slowly  raised 
to  the  boiling  point  and  then  allowed  to  cool.  Care  must  be  taken 
to  wet  thoroughly  all  parts  of  the  infested  plants.  Should  any  leaves 
be  curled,  so  as  to  prevent  the  spray  from  reaching  the  insects,  these 
must  be  pulled  off  and  destroyed.  The  thorough  spraying  with  strong 
lime-sulfur  when  the  leaf  buds  are  bursting  is  best  and  cheapest. 

Leaf  Blister  Mites,  The  Blister-mites  are  small  white,  or  pinkish 
white  mites  which  produce  open  galls  or  blisters,  looking  like  blotches 
of  soot  on  the  under  surface  of  leaves,  and  on  fruits  and  fruit  stems 
of  apple  and  pear.  They  spend  the  winter  under  the  scales  of  the 
buds.  As  soon  as  the  leaves  unfold  in  the  spring  they  leave  their 
winter  quarters  and  enter  the  stomata,  first  on  the  young  leaves  near 
the  base  of  the  growing  bud,  spreading  to  those  toward  the  end  of  the 
twig  as  the  season  advances.  The  eggs  are  deposited  in  the  tissue  of 
the  leaves  some  time  in  April  and  early  May.  The  young  mites  hatch- 
ing from  these  e*i:gs  burrow  through  the  epidermis  of  the  under  side 
of  the  leaf,  and  feed  upon  the  tissues  in  the  interior.  This  irritation 
pioduces  a  sooty  thickening  of  the  leaf,  which  is  known  as  the  '*gair' 
or  **blister."  Other  eggs  are  deposited  throughout  the  season,  within 
the  galls,  and  the  young  mites  after  hatching,  tunnel  in  all  directions, 
thus  enlarging  the  galls.  Through  an  opening  in  the  under  surface 
the  mature  mites  emerge  and  pass  to  other  localities,  where  they 
form  new  galls.  There  are  numerous  generations  throughout  the 
season,  as  they  bred  for  a  period  of  about  six  months.  In  October 
the  adult  mites  seek  shelter  for  the  winter  in  the  buds. 

The  injury  from  these  pests  first  manifests  itself  by  small  green, 
red,  or  yellow  patches  or  pimples  which  enlarge,  run  together,  and 
form  irregular  dead  areas,  turning  brown  and  dark  later  in  the 
season.     Severely  infested  leaves  lose  their  fresh  green  color,  acquire 
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a  variagated  appearance,  and  drop  from  the  tree.  The  affected  fruits 
are  either  destroyed,  or,  if  they  recover  from  the  early  attacks,  be- 
come stnnted  and  blotched,  and  develop  into  fruit  of  poor  quality. 

The  Leaf  Blister-mite  is  already  generally  distributed  over  a  large 
part  of  this  State,  and  has  been  found  by  the  inspectors  of  the  Di- 
vision of  Zoology  in  the  following  counties: 


Allegheny, 

Armstrong, 

Bedford, 

Berks, 

Bradford, 

Bucks, 

Cambria, 

Cameron, 

Centre, 

Chester, 


Clearfield, 

Columbia, 

Cumberland, 

Erie, 

Fayette, 

Greene, 

Lackawanna, 

Lawrence, 

Luzerne, 

Lycoming, 


McKean, 

Mifflin, 

Northumberland, 

Potter, 

Schuylkill, 

Somerset, 

Susquehanna, 

Tioga, 

Washington, 

Wayne. 


The  annual  loss  by  this  pest  can  be  safely  estimated  at  not  less 
than  1200,000  in  Pennsylvania  alone. 

Treat  by  spraying  infested  trees  in  the  fall  as  soon  as  the  leaves 
have  dropped  from  them,  and  again  in  the  spring  or  latter  part  of 
winter,  thoroughly,  with  the  lime-sulfur  solution  as  for  San  Jos6 
scale,  or  spray  with  kerosene  emulsion  diluted  one  part  of  the  regular 
stock  solution  with  five  times  its  bulk  of  water.  The  dormant  spray- 
ing for  scale  is  in  every  detail  the  one  which  has  been  entirely  satis- 
factory in  clearing  up  Leaf  Blister-mite. 

Curculios.  These  insects  injure  young  fruits  of  several  classes, 
in  which  the  eggs  are  deposited  early  in  the  growing  season.  They 
are  commonly  seen  in  the  larval  stage  in  "wormy"  peaches,  plums 
and  cherries.  The  standard  treatment  for  these  is  to  spray  with 
arsenate  of  lead  mixed  in  water,  Bordeaux  mixture,  or  extra  dilute 
lime-sulfur,  at  the  rate  of  two  pounds  of  the  poison  in  fifty  gallons, 
as  soon  as  the  buds  burst  and  the  young  leaves  are  formed.  Repeat 
this  treatment  immediately  after  the  petals  fall,  and  again  three 
weeks  thereafter,  and  again  a  month  later.  However,  since  these 
insects  hibernate  beneath  the  surface  of  the  ground,  turning  the  soil 
by  plowing  and  very  late  fall  and  early  spring  cultivation  will  aid 
in  destroying  them  by  breaking  the  earthen  cells  in  which  they  pass 
the  winter. 

Tlie  Apple  Seed  Chalcis.  This  is  a  small  green-colored  gnat  like 
insect,  in  its  mature  state  about  one-eighth  of  an  inch  in  length.  The 
eggs  are  deposited  in  the  seeds  of  apples  when  the  fruit  is  one-half 
inch  or  more  in  diameter.  On  warm  sunshiny  days  in  June  the 
female  alights  upon  the  young  apples,  and  drives  her  long  ovipositor 
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through  the  flesh  and  into  the  seeds:  The  eggs  are  pure  white,  and 
hard  to  see  in  the  young  seeds.  From  the  eggs  hatch  grub-like  larvae, 
having  brownish  heads.  The.v  feed  on  the  soft  contents  of  the  kernels 
until  September,  at  which  time  they  become  full  grown  larva?,  having 
devoured  the  entire  kernel  of  the  seed.  They  pass  the  winter  inside 
the  seed  shells  in  the  pupal  state,  emerging  from  the  apple  as 
mature  insects  early  in  the  following  summer. 

The  damage  done  to  fruits  by  the  Chalcis  consists  principally 
in  dwarfing  and  gnarling  the  apples  in  a  characteristic  manner.  It 
is  estimated  as  being  at  least  flOO,000  annually  in  Pennsylvania, 
and  has' been  found  present  in  orchards  in  the  following  counties: 


Berks 

Luzerne 

Somerset 

Bradford 

Lycoming 

Susquehanna 

Bucks 

Northampton 

Tioga 

Chester 

Northumberland 

Wayne 

Greene 

Potter 

Wyoming 

Lackawanna 

Schuylkill 

Infested  apples  are  not  only  undersized,  but  misshapen,  and 
lacking  in  symmetry.  The  point  at  which  the  egg  was  introduced 
appears  as  a  black  dot  occupying  a  depression  on  the  surface  of  the 
fruit.  From  this  puncture  a  brownish  line  of  hardened  tissue  ex- 
tends to  the  infested  seed. 

Since  the  insects  remain  in  the  seeds  throughout  the  winter,  it 
is  necessary  to  destroy  the  apples  left  under  the  tree  in  the  fall, 
as  well  as  such  as  remain  upon  the  tree.  The  complete  destruction 
of  all  such  apples  grown,  both  in  the  orchard,  and  of  seedlings 
elsewhere,  will  prove  an  eflPoctive  remedy  where  this  practice  is 
followed  generally  and  uniformly  in  infested  localities. 

Borers.  The  larva  of  certain  insects  are  called  borers  because  of 
their  habit  of  boring  or  tunneling  beneath  the  bark,  and  even  into 
the  wood  of  trees  u])on  which  they  feed  during  this  period  of  their 
life.  They  destroy  the  living  bark  and  sap  wood,  thus  cutting  off  the 
connection  between  the  roots  and  the  leaves  of  the  trees,  thus  in- 
juring or  killing  them. 

The  most  important  of  these  borers  are  the  following. 

The  Round-headed  Apple  tree  Borer,  This  is  one  of  the  worst 
enemies  of  apple  trees,  especially  near  wooded  regions.  The  larva 
is  cylindrical  in  shape,  and  bores  first  into  the  soft  sap  wood  by 
making  a  circular  tunnel.  It  next  works  into  the  harder  wood, 
and  after  nearly  three  years  it  emerges,  usually  several  inches  above 
the  point  of  entrance. 

Treatment.  Before  the  borer  enters  the  hard  wood,  it  can  easily 
be  cut  out  by  using  a  pointed  tool,  such  as  a  pruning  knife,  or 
(better)   punctured  with  a  pointed  pliable  wire,  but  after  it  has 
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worked  its  way  into  the  wood,  the  best  method  of  treatment  is  to 
inject  a  few  drops  of  carbon  bisulfide  into  the  tunnel,  using  a  spring 
bottom  oil  can  for  the  purpose,  and  closing  the  opening  of  the  tunnel 
with  soft  clay.  This  requires  no  cutting,  is  speedy  and  effective, 
and  does  not  injure  the  tree. 

The  Flat-headed  Apple  Borer,  Attacks  a  variety  of  trees.  This 
borer  makes  irregular  tunnels  in  and  just  beneath  the  bark,  work- 
ing into  the  wood  only  a  short  distance  before  pupation. 

Treatment:  Cut  it  out  by  making  up  and  down  incisions,  as  all  cuts 
should  be  made,  rather  than     crosswise,  or  crush  them  in  their 
tunnels   by   probing  with   a  soft   wire.     Follow   the  tunnels  until 
the  borer  is  reached.     It  is  better,  because  quicker,  and  less  injur- 
ious to  the  trees,  to  inject  the  carbon  bisulfide. 

The  Peach  tree  Borer.  This  is  the  caterpillar  of  a  Clearwing 
moth  which  deposites  her  eggs  upon  the  trunk  of  the  tree  near  the 
base  during  midsummer.  From  these  eggs  hatch  larva,  which  enter 
andfeed  upon  the  bark  of  the  trunk  and  larger  roots  beneath  the 
surface  of  the  soil.  Their  presence  is  betrayed  by  their  sawdust 
like  deposits  in  the  wax  at  the  base  of  the  infested  tree.  They 
mature  in  about  one  year,  feeding  in  both  fall  and  spring,  and  passing 
the  winter  as  partially  grown  larvie. 

Treatment:  Kemove  the  earth  about  the  trunk  of  the  tree  with 
a  pointed  hoe  or  trowel,  and  cut  out  the  borers  with  sharp  knife, 
or  crush  them  in  their  tunnels  with  a  sharp  or  stiff  wire.  One 
should  be  careful  to  remove  as  little  of  the  living  bark  as  is  ab- 
solutely necessary.  Examine  the  trees  again  in  two  or  three  days, 
then  mound  earth  around  them  about  one-half  foot  high. 

Protection  of  Trees  Against  Borers:  Protective  measures,  while 
they  will  not  insure  perfect  immunity,  will  often  go  far  toward 
preventing  the  infestation  of  trees  by  borers.  For  this  purpose  an 
application  of  one  of  the  following  materials  should  be  made  about 
the  middle  of  June  and  again  the  middle  of  August,  to  the  lower 
eighteen  inches  or  two  feet  of  the  tree:  (1)  Lime-sulfur  wash. 
Boil  seventeen  pounds  of  sulfur  and  twenty-two  pounds  of  lime  to- 
gether, in  sufficient  water  to  boil  one  hour,  dilute  to  about  fifty 
gallons,  and  apply ;  or  use  Commercial  Lime-sulfur,  at  scale  strength, 
with  some  free  sulfur  and  lime  added,  or  any  other  lime-sulfur 
formula,  with  its  sediment,  and  with  as  much  poison  as  for  the 
Codling  moth.  This  is  especially  valuable  to  prevent  the  Peach  tree 
borers.  (2)  Fish  Oil  Soap,  two  pounds  in  one  gallon  of  water.  (3) 
Ordinary  soap,  jnade  in  a  thick  solution  with  water.  (4)  Wrapping 
the  trees  with  old  newspapers  carefully  tied  about  them.  (5) 
Frequent  white-washing,  with  ordinary  lime  whitewash  will  aid  in 
preventing  them.     (6)  Paint  the  trunks  of  all  vigorous  or  healthy 
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apple,  pear  and  quince  trees  with  pure  white  lead  and  raw  linseed 
oil.  Care  should  be  taken  to  cover  the  trunk  completely  down  to 
the  ground  or  crown.  Remove  the  earth  somewhat,  if  necessary,  at 
the  time  of  application.  Treatment  should  be  made  about  the  middle 
of  June,  and  repeated  in  about  two  months  thereafter.  Note  that 
these  are  preventive  means,  and  not  remedies. 

Mice,  These  pests  girdle  trees  by  gnawing  them  under  the  snow 
As  they  will  not  come  above  snow  to  feed,  injury  is  prevented  by 
mounding  the  trees  with  earth  before  freezing  in  the  fall,  or  by 
tramping  the  snow  firmly  about  the  tree  as  soon  as  it  falls.  Keep 
the  orchard  clean  of  grass  and  weeds  so  that  mice  cannot  find  hiding 
places.  Use  poisoned  baits,  traps,  cats  and  dogs.  Painting  with 
pure  white  lead  and  raw  linseed  oil  or  banding  with  wire  netting 
or  wooden  veneer  protects  them. 

Rabbits.  Damage  by  rabbits  chiefly  d(me  when  a  prolonged  snow 
remains  on  the  ground.  Damage  by  both  rabbits  and  mice  is  pre- 
vented by  painting  the  trunks  of  trees  with  pure  white  lead  and 
raw  linseed  oil,  or  by  incasing  them  in  something  that  gives  pro- 
tection, such  as  wooden  veiuHM*,  tar  ])a]>er,  or  wire  screening  wrapped 
into  tubes  and  tied  around  the  trees.  Strips  of  wire  cloth,  four 
or  five  inches  wide  and  two  feet  long  can  be  cut,  and  thus  rolled  the 
short  way  around  a  broom  handle,  so  as  to  make  long  open  tubes, 
which  are  easily  slipped  around  the  trees,  and  give  perfect  pro- 
tection. A  pair  of  beagle  hounds  is  valuable  in  an  orchard,  and 
hunting  by  careful  gunners  in  season  should  be  encouraged,  although 
V  careless  gunner  may  shoot  fruit  trees  and  destroy  them. 

Trunks  of  trees  are  often  i)rotected  by  trimming  off  branches  to 
lie  on  the  snow,  or  project  above  it,  and  feed  the  starving  rabbits. 
Trees  are,  also,  protected  by  s])raying  their  trunks  with  lime-sulfur 
wash  during  the  winter,  or  s[)raying  with  blood,  or  some  other  sub- 
stance offensive  to  rabbits,  as  well  as  by  killing  a  rabbit,  cutting  it 
open,  and  rubbing  the  trunks  of  tree^  with  it. 

Damaged  trees  should  be  coated  at  once  with  melted  grafting  wax, 
and  then  covered  with  clay  or  a  mixture  of  clay  and  fresh  cow  manure, 
and  protected  with  cloths  wrapped  around  them.  Where  they  are 
entirely  girdled  they  can  be  bridge  grafted,  it  this  be  done  early  in 
the  spring.  In  most  cases  of  severe  injury  to  comparatively  young 
trees,  it  is  best  to  cut  them  off  entirely  just  above  the  place  of  injury. 

Peach  Leaf  Curl,  This  disease  is  known  wherever  peach  grow- 
ing is  practiced.  It  appears  to  be  superinduced  by  cold,  damp 
weather  during  April,  the  time  the  buds  normally  start. 

The  leaf  curl  spores  attack  the  leaves,  branches  and  blossoms,  caus- 
ing slight  deformities  on  the  latter.  The  characteristic  white  and 
red  coloring,  and  distorting  of  the  leaves  affected  are  too  well  known 
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to  need  lengthy  description.  The  enlarged  and  discolored  areas 
on  the  leaves  are  the  seat  of  the  disease,  and  contain  the  fungus 
growths  which  later  develop  spores.  AticHted  leaves  soon  drop,  and 
as  a  result  of  this  defoliation  the  fruit  also  drops  or  is  stunted. 
Twigs  attacked  by  the  disease  also  often  die. 

Preventive  measures  for  the  control  of  leaf  curl  consist  of  spray- 
ing the  trees  with  lime-sulfur  solution  at  the  strength  recommended 
for  San  Jos^  scale,  just  prior  to  the  opening  of  the  buds. 

By  the  thorough  treatment  with  this  li.juid  recomnu'nded  for  ail 
peach  and  plum  orchards,  the  spores  of  the  disease  sheltered  in  the 
bud  .scales,  and  in  cn^vices  and  elsewhere  on  other  paris  of  the  trees, 
will  be  destroyed,  it  is  important  to  apply  this  spiay  within  a  short 
time  before  the  buds  burst. 

Pear  Blight.  This  disease  is  more  comm»)uly  noticed  wiiile  the 
wigs  are  making  rapid  growth  during  tho  eiirly  part  of  the  season, 
when  the  leaves  <m  the  atiectcd  trees  wilt  and  turn  brown,  and  later 
black,  and  remain  hanging  on  the  trees.  '1  he  disease  extends  from 
the  tip  of  the  twig  inward,  and  finally  involves  the  limbs  and  the 
trunk.  The  same  disease  may  appear  on  the  trunks  or  larger  limbs 
of  the  trees,  and  is  often  called  Body  Hliglit  or  Canker.  Its  pre- 
sence is  made  known  by  the  roughening,  shriveling  and  blackening  of 
the  bark.  A  well  defined  line  of  demarkation  separates  the  diseased 
from  the  healthy  bark.  It  infects  pear,  quince  and  apple  trees,  and 
is  known  as  pear  blight,  twig  blight,  black  blight,  trunk  blight,  body 
blight,  bark  blight,  canker,  etc. 

Treatment:  Cut  out  the  diseased  twigs  and  limbs  about  twelve 
inches  below  the  diseased  tissue.  Cut  out  the  patches  of  diseased 
bark  on  the  trunk  and  larger  limbs.  Sterilize  all  wounds  by  painting 
them  over  with  a  strong  solution  of  copper  sulfate,  one  pound  to 
one  gallon  of  water,  or  corrosive  sublimate,  one  ounce  to  one  gallon 
of  water,  or  (best)  one  ounce  of  formalin  in  two  gallons  of  water, 
or  paint  the  cut  surfaces  with  ordinary  house  paint. 

Black  Knot,  This  is  a  most  uncommon  and  unsightly  disease, 
which  attacks  plum  and  cherry  trees.  It  appears  on  all  woody  parts 
of  the  tree,  but  mostly  on  smaller  twigs,  first  as  a  slight  swelling, 
and  later  as  a  rough,  knotty  excrescence  covering  the  twig  from  one 
to  five  inches  or  more.  As  soon  as  this  knot  forms  a  complete  ring 
about  the  twig  or  limb,  the  nutriment  of  the  tip  portion  is  completely 
cut  off,  and  it  dies.         \ 

Treatment:  Cut  out  and  burn  all  diseased  portions,  six  or  eight 
inches  below^  the  knot  during  the  dormant  season,  and  spray  with 
lime-sulfur  solution  as  recommended  for  San  Jos6  scale,  and  cut  out 
knots  during  the  summer  or  whenever  they  appear.  Paint  over  the 
cut  ends  with  disinfectant  solution  (see  under  Pear  Blight)  or  house 
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paint.  Spray  witli  Bordeaux  mixture  before  the  buds  burst,  using 
three  pounds  of  copper  sulfate,  tive  pounds  of  lime  and  tifty  gallons 
of  water,  or  with  lime  sulfur  solution  as  for  San  Jos6  scale,  and  fol- 
low this  with  a  spray  of  Bordeaux  mixture  made  by  using  one-half 
the  above  quantity  of  copper  sulfate  as  soon  as  the  petals  drop,  and 
again  ten  days  or  two  weeks  thereafter. 

Peach  Yellows,  The  condition  known  as  Yellows  is  probably  the 
most  serious  affection  of  the  peach  and  plum.  That  it  is  contagious, 
spreading  in  all  directions  from  a  focus,  is  well  established.  For  this 
reason  curative  measures  are  not  generally  recommended.  Affected 
trees  should  be  removed  and  destroyed,  care  being  taken  to  avoid 
bringing  them  in  contact  with  healthy  trees,  as  soon  as  the  first  defi- 
nite symptoms  of  this  condition  appears. 

The  first  certain  sign  of  the  disease  is  the  premature  ripening  of 
fruits,  which  are  more  or  less  mottled  with  red  on  the  outside,  and 
streaked  with  red  within.  The  sign  next  in  importance  in  determin- 
ing the  Yellows  is  the  modification  of  the  twig  and  leaf  growth.  The 
leaves  of  diseased  trees  will  be  shorter,  narrower,  slightly  yellow  in 
color,  and  standing  at  right  angles  to  the  twigs.  Suckers  often  grow 
in  the  axils  of  the  leaves,  which  are  set  more  closely  together  on  the 
twigs  than  normally. 

The  most  conspicuous  sj'mptom  of  Yellows  is  the  thick  clusters  of 
fine  twigs,  containing  small,  red  and  yellow  leaves,  closely  set,  which 
grow  on  large  limbs  and  trunks  of  the  trees.  Such  trees  bear,  if  at 
all,  small,  premature,  bitter,  worthless  fruit,  and  nothing  is  gained  in 
keeping  them  on  the  premises,  but  they  serve  as  a  source  of  infection 
for  the  entire  neighborhood.  The  sooner  they  are  removed  the  safer 
it  will  be  for  the  other  peach  and  plum  trees. 

Brown  Rot,  The  disease  known  as  brown  rot,  ripe  rot,  monilia 
rot,  etc.,  affects  the  fruits  "and  even  the  twigs  of  stone  fruits  shortly 
before  and  during  the  time  of  ripening.  It  is  one  of  the  most  destruc- 
tive pests  with  which  the  growers  of  this  class  of  fruits  have  to  deal. 
It  is  characterized  by  the  rotting  of  the  fruits,  and  begins  in  dark 
brown  spots  attacking  first  the  fruits  which  hang  in  clusters,  and 
these  spots  soon  become  covered  with  grayish  or  ashen  colored  masses 
of  spores  from  which  the  disease  spreads.  Moist  and  hot  weather 
is  favorable  to  the  spread  of  this  disease. 

Preventive  treatment  should  begin  during  the  dormant  season,  and 
the  first  step  in  the  control  of  this  disease  is  the  removal  and  destruc- 
tion by  burying  or  burning  of  the  mummied  fruits  remaining  on  the 
affected  trees.  A  thorough  spraying,  which  is  equivalent  to  disin- 
fection with  lime-sulfur  solution  as  recommended  for  San  Jos6  scale, 
or  Bordeaux  mixture,  using  six  pounds  of  copper  sulfate,  six  pounds 
of  lime  and  fifty  gallons  of  water,  when  dormant,  will  destroy  the 
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spores  of  the  disease.  Spores  may  be  carried  long  distances,  however, 
and  treatment  as  here  outlined  during  the  domiant  season  is  not 
always  fully  effective  to  control  tho  disease,  and  it  is  recommended 
that  where  much  damage  by  monilia  rot  is  likely  to  occur  this  treat- 
ment should  be  supplemented  by  spraying  during  the  summer  with 
either  the  self-boiled  lime-sulfur  solution,  as  recommended  by  W.  M. 
Scott,  of  the  U.  S.  Department  of  Agi'iculture,  made  after  the  formula 
of  eight  pounds  of  sulfur,  eight  pounds  of  lime  and  fifty  gallons  of 
\vater.  Too  much  importance,  however,  can  not  be  put  upon  our 
recommendation  for  the  general  treatment  of  orchards  during  the 
dormant  season  with  the  lime-sulfur  soluticm  at  a  strength  effective 
in  destroying  the  San  Jos6  scale. 


KEPORTS  OF  EXPENDITURES  AND  RECEIPTS  OF  MODEL 

ORCHARDS  FOR  THE  SEASON  OF  1911. 

The  following  reports  of  expenses  incurred  in  the  treatment  of 
orchards  or  parts  of  orchards  now  included  in  the  Model  Orchard 
list  and  receipts  from  the  sale  of  fruit  from  said  orchards,  have  been 
submitted  by  the  owners,  after  harvesting  this  season^s  crop,  and  are 
condensed  from  records  which  are  as  comprehensive  and  accurate  as 
such  reports  can  well  be  made.  Some  of  the  ommissions  may,  how- 
ever, be  noted  here.  With  few  excei  liens  no  account  is  made  of  the 
fruit  consumed  by  the  owner  and  his  family  friends.  Very  few  items 
of  the  value  of  intercrops  or  that  of  cider  apples  or  such  fruit  as  was 
fed  to  stock  are  included  in  the  summary  of  receipts.  If  such  values 
were  in  all  cases  added  to  the  total  receipts  these  would  be  increased. 
On  the  other  hand,  no  account  is  taken  of  the  wear  and  tear  of  the 
machinery  or  the  cost  of  marketing  the  fruit,  and  if  such  were 
counted  it  would  increase  the  expenditures.  The  most  important 
omission  of  all  is  a  statement  of  the  value  of  the  improved  condi- 
tion of  the  trees,  which  cannot  well  be  stated  in  figures.  In  many 
of  the  orchards  included  in  these  records  our  work  was  just  begun, 
and  the  first  operation  in  rejuvenating  some  of  these  was  to  give  them 
a  severe  pruning,  thus  cutting  away  a  great  part  of  the  bearing  wood. 
Therefore,  on  such  trees  little  fruit  could  be  expected  during  the 
first  season.  In  other  orchards  conditions  were  such  that  several 
years  of  treatment  will  be  necessary  before  even  moderate  crops  can 
reasonably  be  expected,  but  we  have  no  doubt  as  to  the  ultimate  suc- 
cess of  the  work.  It  should  be  borne  in  mind  that  we  have  not  re- 
fused to  take  any  orchard  offered  because  of  its  poor  record  and  run 
down  condition.  All  orchards  have  been  accepted  in  the  order  of- 
fered, without  regard  to  condition  of  the  trees,  location,  or  owner. 
Many  were  in  almost  the  last  stages  of  existence. 
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In  addition  to  the  improvement  of  the  bearing  trees,  the  increased 
valuation  of  the  young  trees  included  in  these  orchards  is  not  taken 
account  of,  although  the  cost  of  treatment  of  the  young  tiees  is  in- 
cluded. This  item  alone,  if  possible  to  estimate,  would  add  often 
hundreds  of  dollars  to  the  credit  side  of  a  comi)lete  account.  It  is 
evident,  by  even  the  casual  examination  of  the  following  re<*ords,  that 
one  of  the  most  valuable  assets  of  the  average  farm  is  the  old  orchard, 
which  previously  had  not  been  considered  of  greater  use  than  to  fur- 
nish the  family  with  a  more  or  less  regular  supply  of  an  indifferent 
grade  of  fruit  for  cider,  apple  butter,  vinegar,  and  other  domestic 
use. 

We,  therefore,  make  the  comprehensive  statement,  without  fear  of 
contradiction,  that  all  bearing  orchards  in  this  State,  not  actually  in- 
fected with  incurable  disease  nor  located  on  absolutely  the  most  un- 
favorable sites,  with  proper  treatment  can  be  made  the  most  profit- 
able areas  on  the  farm.  I  know  of  farmers  who  contract  with  com- 
mercial sprayers  to  prune  and  spray  their  orchard  for  one  half  the 
crop,  and  receive  more  and  finer  fruit  from  the  other  half  than  they 
formerly  got  in  the  whole  crop.  The  letter  from  a  prominent  lumber- 
man in  Mifflin  County  expresses  briefly  but  concisely  the  manner 
in  which  orchards  respond  to  our  treatment.    He  writes: 

PROF.  H.  A.  SURFACE,  Economic  Zoologist, 

Harrisburg,  Pa. 
Dear  Sir: 

The  instruction  and  assistance  gives  me  in  reclaiming  and  re- 
juvenating my  old  orchard  has  been  of  inestimable  value  to  me. 
Without  this  assistance  it  is  doubtful  if  I  could  have  accomplished 
in  years  what  I  have  done  in  the  past  season.  My  orchard  yielded 
this  year  the  largest  and  finest  ciop  in  the  neighborhood,  and  the 
trees  are  now  in  better  condition  than  they  ever  have  been  before 

Yours  truly, 

C S . 

The  following,  which  is  a  partial  list  of  abbreviated  reports,  is 
preceded  by  the  full  report  of  Mr.  W.  J.  Black  which  contains  all 
the  items  on  the  blank  form  used  for  collecting  the  data  of  each 
orchard.  All  reports  are  made  on  these  sheets,  and  the  full  statement 
of  any  of  the  shorter  reports  following  can  be  seen  on  file  at  this 
office. 
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MODEL  ORCHARD  REPORT  OF  EXPENSES  AND  RECEIPTS. 

Record  of  Expenditures  and  Receipts  of  the  Orchard  of 

Alexandria P.  C,   Huutiu;;don  County, 

Pa Date. 

Number  of  trees  embraced  in  the  orchard  treated: 

Apple,    (yi  :n   ^    ;     Pear,   (young)  25;     Peach,   ^young)  25;     Plum,   (young)      ; 
Cherry,    (^o.iH^>      ;     Apricot,   (young)     . 
Apple,  (bearing)  25;     Pear,  (bearing)      ;     Peach,  (bearing)      ;     Plum,  (bearing) 
;     Cherry,   (bearing)  25;     Quince,   (bearing)      ;     Apricot,   (bearing)     . 

(Condition  of  trees  prior  to  this  season's  treatment:  Bad  condition. 
Present  condition  of  trees  treated:  Fair. 

Pruning:     Date  April,  18. 

Number  of  men  at  work:  2 

Tvength  of  time  spent  at  pruning:  3  days. 

Total  number  of  days:  3  Cost  of  pruning:  $5.25. 

Spraying:  (a)  For  scale  insects.  Date  of  spraying:  April  19. 

Number  of  men  at  work:  2 
Length  of  time  spent  at  spraying:  2  days. 

Total   number  of  days:  4.  Cost  of  labor:  $G.OO. 

Cost  of  spraying  materials,   Lime:  20  cents.     Sulfur:  50  cents. 
Lime-sulfur  Solution:  gals,  at  $ 

(b)  For  codling  moth  and  plant  diseases.  Date:  June  3. 

Number  of  men  at  work:  2 

Length  of  time  spent  at  spraying:  2  days. 

Total  number  of  davs:  2  Cost  of  labor:  $3.00 

Cost  of  spraying  materials.  Arsenate  of  Lead,  51bs.  at  20  cts.  per  pound.     $1.00. 
Bordeaux   Mixture:     Copper    Sulfate,    lbs.    at    i>er    pound.    $  Lime:     Lime- 

Sulfur  Solution: 

Fertilizci-s  nsofl:  Cost: 
Intercrop,  if  any:  Cost: 
Cultivation:  Cost: 
Total    expenses,     $15.05 

Receipts. 

400  B  Apples,   box  31  barrel  bulk,  $160.00 

Cider,  12  barrels,  30.00 

Pears,   25  bushel.  25.00 

Peaches , 

Plums, 

Cherries,  640  quarts,  61.20 

Quinces, 

Apricots, 

Intercrop, 

Total  receipts,  $272.20 

NOTE:     Exact  figures  are  desired  if  obtainable.     If  not,  estimate  as  close  as  is 
possible.     Return  this  report  at  end  of  season  to 

H.  A.  SURFACE,   Economic  Zoologist, 

Harrisburg,   Pa. 
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KECOKD    OF    EXPENSES    A^D    RECEIPTS    OF    MODEL 

OKCHAEDS. 

ALLEGHENY  COUNTY. 

M.  C.  Dunlevj.  Number  of  trees  embraced  in  the  orchard  treated : 
Apple  (bearing),  200;  Pear  (bearing),  35;  Cherry  (bearing),  75. 
Cost  of  pruning:  $18.00.  Cost  of  spraying:  $19.40.  Total  expendi- 
tures: $37.40.     Total  receipts:  $772.50. 

Hon.  Wm.  Flinn.  Number  of  trees  embraced  in  the  orchard  treat- 
ed: Apple  (bearing),  35;  Pear  (bearing),  20;  Peach  (bearing),  25; 
Plum  (bearing),  1;  Cherry  (bearing),  4.  Cost  of  pruning:  $6.00. 
Cost  of  spraying:  $9.00.  Total  expenditures:  $15.00.  Total  receipts: 
$684.20. 

Henry  T.  Magill.  Number  of  trees  embraced  in  orchard  treated: 
Apple  (young),  25;  Peach  (young),  12;  Apple  (bearing),  10.  Cost 
of  pruning:  $3.00.  Cost  of  spraying:  $13.08.  Fertilizers:  $8.00. 
Cultivation:  $3.00.  Total  expenditures:  $27.08.  Total  receipts: 
$350.00. 

A.  B.  Gilfillan.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  10;  Peach  (young),  160;  Plum  (young),  160;  Plum 
(young),  120;  Cherry  (young),  5;  Quince  (young),  12;  Apple  (bear- 
ing), 250;  Pear  (bearing),  10;  Peach  (bearing),  10;  Plum  (bearing), 
4;  Cherry  (bearing),  10;  Quince  (bearing),  2.  Cost  of  pruning: 
$20.50.  Cost  of  spraying:  $15.85.  Fertilizers:  $12.00.  Cultivation: 
$15.00.    Total  expenditures:  $63.35.    Total  receipts:  $344.40. 

ARMSTRONG  COUNTY. 

J.  W.  Patterson.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  2;  Cherry  (young),  2;  Apple  (bearing),  50;  Cherry 
(bearing),  2.  Cost  of  pruning:  $1.50.  Cost  of  spraying:  $2.00.  Ferti- 
lizers: $15.00.    Total  expenditures:  $18.50.    Total  receipts:  $427.09. 

BEDFORD  COUNTY. 

Samuel  F.  Piper.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  300;  Pear  (young),  2;  Apple  (bearing),  300; 
Plum  (bearing),  20;  Cherry  (bearing),  10;  Quince  (bearing),  10. 
Cost  of  pruning:  $15.75.  Cost  of  spraying:  $40.45.  Cultivation: 
$12.00.    Total  expenditures:  $68.20.    Total  receipts:  $381.50. 

William  Claar.  Number  of  trees  embraced  in  the  orchard  treated : 
Apple  (young),  325;  Cherry  (young),  12;  Apple  (bearing),  220; 
Pear  (bearing),  400;  Plum  (bearing),  200.  Cost  of  pruning:  $10.00. 
Cost  of  spraying:  $49.68.     Fertilizers:  $14.00.     Total  expenditures: 

3.68.    Total  receipts:  $1,512.68. 
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Wm.  T.  Donohue.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (bearing),  25.  Cost  of  pruning:  $1(5.75.  Cost  of 
spraying:  flf>.81.  Total  expenditures:  |i3.*i.5r).  Total  receipts: 
11,728.00. 

Top  Roland.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  6;  Pear  (young),  2;  Peach  (young),  70;  Cherry 
(young),  1;  Quince  (young),  24;  Apple  (bearing),  194;  Peach  (bear- 
ing), 25;  Plum  (bearing),  5;  Cherry  (bearing),  1;  Quince  (bearing), 
3.  Cost  of  pruning:  $6.00.  Cost  of  spraying:  |24.25.  Fertilizers: 
113.75.    Total  expenditures:  |44.00.    Total  receipts:  $302.00. 

• 

BERKS  CX)UNTY. 

Bethany  Orphans  Home.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (bearing),  45;  Pear  (bearing),  12;  Plum  (bearing), 
20.  Cost  of  spraying:  $36.20.  Fertilizers :  $5.00.  Total  expenditures: 
$41.20.    Total  receipts:  $495.00. 

E.  M.  Zerr.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  400;  Pear  (young),  8;  Plum  (young),  10;  Apple 
(bearing),  400;  Pear  (bearing),  8.  Cost  of  pruning:  $30.00.  Cost  of 
spraying:  $102.60.  Fertilizers:  $62.00.  Cultivation:  $30.00.  Total 
expenditures:  $224.60.    Total  receipts:  $1,952.00. 

BRADFORD  COUNTY. 

Mrs.  Mary  Preston.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (bearing),  19;  Peach  (bearing),  144.  Cost  of  spray- 
ing: $2.35.  Fertilizers:  $5.00.  Cultivation:  $6.00.  Total  expendi- 
tures :  $13.35.    Total  receipts :  $6.00. 

J.  B.  Shadduck.  Number  of  trees  embraced  in  the  orchard  treated : 
Apple  (young),  150;  Peach  (young),  UO;  Plum  (young),  12;  Apple 
(bearing),  20;  Peach  (bearing),  20.  Cost  of  pruning:  $12.00.  Cost 
of  spraying:  $9.50.  Fertilizers:  $16.00.  Intercrop:  $5.00.  Cultiva- 
tion: $20.00.     Total  expenditures:  $62.50.     Total  receipts:  $55.50. 

F.  P.  Case.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  24;  Apple  (bearing),  49.  Cost  of  pruning:  $14.25. 
Cost  of  spraying:  $20.00.  Total  expenditures:  $34.25.  Total  receipts: 
$100.00. 

BUCKS  COUNTY. 

John  B.  Shoe.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  6;  Pear  (young),  3;  Peach  (young),  10;  Plum 
(young),  2;  Apple  (bearing),  30;  Pear  (bearing),  3;  Peach  (bearing), 
6.  Cost  of  pruning:  $50.00.  Cost  of  spraying:  $33.66.  Total  expendi- 
tures: $83.66.    Total  receipts:  $54.00. 
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George  C.  Buckman.  Number  of  trees  embraced  in  the  orchard 
treated:  Peach  (young),  10;  Apple  (bearing),  99;  Pear  (bearing), 
20;  Peach  (bearing),  80.  Cost  of  pruning:  fG.OO.  Cost  of  spraying: 
110.15.  Fertilizers:  |45.00.  Total  expenditures:  $(U.ir>.  Total  re- 
ceipts: 1121.00. 

BUTLER  COUNTY. 

W.  W.  Vandivort.  Number  of  trees  embraced  In  the  orchard 
treated:  Apple  (young),  25;  Pear  (young),  1;  Peach  (young),  7; 
Plum  (young),  6;  Apple  (bearing),  70;  Pear  (bearing),  4;  Peach 
(bearing),  19;  Cherry  (bearing),  10.  Cost  of  pruning:  $14.00;  Cost 
of  spraying:  |12.70.  Fertilizers:  $6.00.  Total  expenditures:  $32.70. 
Total  receipts:  |225.35. 

William  Velte.  Number  of  trees  embraced  in  the  orcLaid  t^reated: 
Apple  (young),  300;  Pear  (young),  300;  Peach  (young),  200;  Plum 
(young),  750;  Cherry  (young),  15;  Quince  (young),  10;  Apple  (bear- 
ing), 500;  Pear  (bearing),  15;  Peach  (bearing),  50;  Plum  (bearing), 
25;  Cherry  (bearing),  50;  Quince  (bearing),  4.  Cost  of  pruning: 
$75.00.  Cost  of  spraying:  $34.00.  Fertilizers:  $40.00.  Total  ex 
penditures:  $149.00.     Total  receipts:  $3,397.00. 

J.  J.  Riddle.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  125;  Pear  (young),  6;  Peach  (young),  40;  Plum 
(young),  50;  Apple  (bearing),  100;  Peach  (bearing),  3G0;  Plum 
(bearing),  12;  Cherry  (bearing),  25.  Cost  of  pruning:  $20.00.  Cost 
of  spraying:  $13.00.  Total  expenditures:  $33.00.  Total  receipts: 
$526.00. 

CARBON  COUNTY. 

Wilson  Dietrich.  Number  of  trees  embraced  in  the  orchard  treated  : 
Apple  (young),  105;  Pear  (young),  10;  Peach  (young),  0;  Plum 
(young),  18;  Cherry  (young),  9;  Apple  (bearing),  9;  Pear  (bearing*, 
7;  Cherry  (bearing),  6.  Cost  of  pruning:  $3.00.  Cost  of  spraying: 
$12.00.    Total  expenditures:  $15.00. 

CLARION  COUNTY. 

Sidney  Shirey.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  30;  Pear  (young),  10;  Peach  (young),  20;  Pium 
(young),  20;  Cherry  (young),  10;  Apple  (bearing),  8;  Peach  (bear- 
ing), 10;  Plum  (bearing),  20;  Cherry  (bearing), 10.  Cost  of  pruning: 
$4.50.  Cost  of  spraying:  $4.40.  Fertilizers:  $14.00.  Total  expendi 
tures,  $22.90.    Total  receipts:  $22.50. 

1  CLINTON  COUNTY. 

C.  6.  Grieb.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  115;  Pear  (young),  5;  Peach  (young),  400;  Apple 
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(bearing),  60;  Pear  (bearing),  5;  Peach  (bearing),  60;  Cherry  (bear- 
ing), 7;  Quince  (bearing),  3.  Cost  of  pruning:  $6.00.  Cost  of  spray- 
ing: 120.40.  Fertilizers:  $10.00.  Total  expenditures:  $36.40.  Total 
receipts:  $299.00. 

CX)LUMBIA  COUNTY. 

Henry  C.  Barton.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  87;  Cherry  (bearing),  3.  Cost  of  pruning:  $18.00. 
Cost  of  spraying:  $25.20.  Fertilizers:  $12.00.  Cultivation:  $1.75. 
Total  expenditures:  $56.95.    Total  receipts:  $469.60. 

Hon.  Wm.  T.  Creasy.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (bearing),  150;  Pear  (bearing),  60;  Peach  (bearing), 
250;  Plum  (bearing),  10.  Cost  of  pruning;  $6.00.  Cost  of  spraying: 
$34.65.  Fertilizers:  $30.00.  Cultivation:  $5.00.  Total  expenditures: 
$75.05.    Total  receipts:  $1,581.50. 

ELK  COUNTY. 

Joseph  Lanzel.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  100;  Apple  (bearing),  50;  Pear  (bearing),  2;  Cherry 
(bearing),  10.  Cost  of  pruning:  $6.00.  Cost  of  spraying:  $10.88.  Fer- 
tilizers: $9.34.    Total  expenditures:  $26.22.    Total  receipts:  $138.00. 

FAYETTE  COUNTY. 

Elza  Warman  .  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  1;  Cherry  (young),  1.  Cost  of  pruning:  $3.00.  Cost 
of  spraying:  $5.40.    Total  expenditures:  $8.40.    Total  receipts:  $33.00. 

FOREST  COUNTY. 

H.  H.  Harp.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  6;  Apple  (bearing),  100;  Pear  (bearing),  10;  Peach 
(bearing),  5;  Plum  (bearing),  10.  Cost  of  pruning:  $18.00.  Cost  of 
spraying:  $39.32.  Fertilizers:  $20.00.  Intercrop:  $35.00.  Cultiva- 
tion: $10.00.    Total  expenditures:  $122.32.    Total  receipts:  $241.75. 

FRANKLIN  COUNTY. 

Number  of  trees  embraced  in  the  orchard  treated:  Apple  (young), 
4;  Pear  (young),  2;  Apple  (bearing),  32;  Pear  (bearing),  8.  Cost  of 
pruning:  $3.75.  Cost  of  spraying:  $6.68.  Total  expenditures:  $10.43. 
Total  receipts:  $87.50. 

P.  N.  Amberson.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  6;  Apple  (bearing),  44.  Cost  of  pruning: 
$6.00.  Cost  of  spraying:  $11.26.  Total  expenditures:  $17.26.  Total 
receipts:  $56.25. 

E.  S.  Rinehart.  Number  of  Irees  embraced  in  the  orchard  treated: 
Peach  (young)  2,500;  Apple  (bearing),  100;  Peach  (bearing),  2,500. 
Cost  of  pruning:  $20.00.  Cost  of  spraying:  $48.00.  Total  expendi- 
tures: $68.00.    Total  receipts:  $500.00. 
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Irvin  C.  Elder,  Esq.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  4;  Apple  (bearing),  33.  Cost  of  pruning: 
13.00.  Cost  of  spraying:  f7.65.  Total  expenditures:  |10.65.  Total 
receipts:  f 399.00. 

Mercersburg  Academy.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (bearing),  34;  l*ear  (bearing),  6;  Plum  (bearing), 
5.  Cost  of  pi^uning:  ^3.00.  Cost  of  spraying:  |6.25.  Fertilizers: 
f3.00.    Total  expenditures:  f  12.25.    Total  receipts:  |30.00. 

FULTON  COUNTY. 

K.  J.  McCandlish.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  12;  Peach  (young),  2;  Apple  (bearing),  30; 
Pear  (bearing),  2;  Peach  (bearing),  5;  Cherry  (bearing),  3.  Cost  of 
pruning:  f5.25.  Cost  of  spraying:  f9.90.  Total  expenditures:  |15.15. 
Total  receipts:  flSO.OO. 

J.  B.  llunyan.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  1;  Pear  (young),  1;  Peach  (young),  4;  Plum  (young), 
2;  Cherry  (young),  2;  Apple  (bearing),  16;  Pear  (bearing),  1.  Cost 
of  pruning:  90.  Cost  of  sjjraying:  $2.75.  Total  expenditures:  $3.65. 
Total  receipts:  |15.50. 

INDIANA  COUNTY. 

Jos.  M.  Martin.  Number  of  trees  embraced  in  the  orchard  treated: 
Peach  (young),  50;  Cherry  (young),  6;  Apple  (bearing),  75;  Pear 
(bearing),  6;  Peach  (bearing),  25;  Plum  (bearing),  6;  Cherry  (bear- 
ing), 20.  Cost  of  pruning:  $15.00.  Painting  trunks:  $1.00.  Fertili- 
zers: $10.00.    Total  expenditures:  $26.00.    Total  receipts:  $139.00. 

LANCASTER  COUNTY. 

Frank  J.  Trout.  Number  of  trees  embraced  in  the  orchai*d  treated : 
Apple  (young),  4;  Peach  (young),  10;  Apple  (bearing),  24;  Pear 
(bearing),  8;  Quince  (bearing),  4.  Cost  of  pruning:  $1.80.  Cost  of 
spraying:  $12.30.  Total  expenditures:  $14.10.  Receipts:  Not  much 
fruit.    Young  trees. 

lion.  Chas.  I.  Landis.    Number  of  trees  embraced  in  the  orchard 
treated:     Apple  (young),  4;  Peach   (young),  5;  Pear  (bearing),  2 
Peach  (bearing),  4.    Cost  of  pruning:  $3.00.    Cost  of  spraying:  $4.10. 
Total  expenditures:  $7.10.    Total  receipts:  $20.00. 

Clayton  Jl.  Farmer.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  4;  Apple  (bearing),  18;  Pear  (bearing),  1; 
Peach  (bearing),  4.  Cost  of  ])runing:  $1.50.  Cost  of  spraying:  $9.22. 
Total  expenditures:  $10.72.    Total  receipts:  $400.00. 

Prof.  John  II.  Shenck.  Number  of  trees  embraced  iu  the  orchard 
treated:  Apple  (young),  25;  Peach  (young),  15;  Apple  (bearing), 
28.  Cost  of  pruning:  $2.70.  Cost  of  spraying:  $7.40.  Total  expendi- 
tures: $10.10.    Total  receipts:  $100.00. 
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H.  F.  Rubl.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  155;  Peach  (yoiing),  33;  Plum  (young),  4;  Cherry 
(young),  5;  Quince  (young),  6;  Apple  (bearing),  10.  Ck>st- of  prun- 
ing: f4.50.  Cost  of  spraying:  |3.23.  Total  expenditures:  |7.73. 
Total  receipts:  |3.00. 

Dr.  F.  Winger's  Estate.  Numl>er  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  7;  Peach  (young),  6;  Apple  (bearing),  40. 
Cost  of  pruning:  fS.OO.  Cost  of  spraying:  |9.27.  Fertilizers:  f4.00. 
Total  expenditures:  f  10.27.    Total  receipts:  f 90.00. 

S.  E.  Ebersole.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  20;  Pear  (young),  4;  Peach  (young),  100;  Apple 
(bearing),  15;  Pear  (bearing),  4;  Peach  (bearing),  500.  Cost  of 
pruning:  fo.OO.  Cost  of  spraying:  |20.00.  Fertilizers:  $16.00.  Inter- 
crop: f4.00.  Cultivation:  |5.00.  Total  expenditures:  f 50.00.  Total 
receipts:  f85.00. 

LAWRENCE  COUNTY. 

J.  Audley  Boak.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  320;  Peach  (bearing),  12;  Plum  (bearing),  10; 
Cherry  (bearing),  12;  Quince  (bearing),  2.  Cost  of  pruning:  $80.00. 
Cost  of  spraying:  $17.60.  Fertilizers:  $25.00.  Total  expenditures: 
$122.60.    Total  receipts:  $800,00. 

C.  C.  Cox.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  25;  Plum  (young),  3;  Apple  (bearing),  35;  Pear 
(bearing),  7;  Peach  (bearing),  75;  Plum  (bearing),  80;  Cherry  (bear- 
ing), 25.    Total  expenditures:  $22.25.     Total  receipts:  $427.00. 

LEBANON  COUNTY. 

J.  VV.  Mohler.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  712;  Pear  (young),  2;  Peach  (young),  825;  Plum 
(young),  3;  Apricot  (young),  2;  Quince  (young),  1.  Total  expendi- 
tures: $60.00.    Total  receipts:  $436.00. 

John  G.  Eisenhower.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  11;  Pear  (young),  14;  Peach  (young)  500; 
Plum  (young),  11;  Cherry  (young),  16;  Quince  (young),  3;  Apricot 
(young),  10;  Apple  (bearing),  35;  Pear  (bearing),  4;  Peach  (bearing), 
200;  Plum  (bearing),  3;  Cherry  (bearing),  4;  Quince  (bearing),  3; 
xVpricot  (bearing),  1.  Total  expenditures:  $59.55.  Total  receipts: 
$521.70. 

James  M.  Bohn.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  36;  Pear  (bearing),  4;  Plum  (bearing),  3.  Cost  of 
pruning:  $3.00.  Cost  of  spraying:  $13.32.  Total  expenditures:  $16.32. 
Total  receipts:  $77.50. 

Noah  P.  Walborn.  Number  of  trees  embraced  in  the  orchard 
treated:    Apple  (young),  30;  Peach  (young),  25;  Cherry  (young),  8; 
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^..Pear(beBring),Q;  Cherry 
,,ovngh  e;  Apple  (hearfn^K  ^^f^, , .raying:  f33.71.    Fer- 
^^  ^'^%    Cost  of  pruning:  f^''^<^'ff\;tal  receipts:  »495.00. 
I^^^\inO     Total  expenditures:  to9.i L 


ti  ^^i.'^enshied     Number  of  trees  embraced  in  the  orchard 
^a    ^'FL\e  (bearing),  S8.     Cost  of  pruning:  $5.00.     Cost  of 
\e^'        1430     Fertilizers:  13.00.    Intercrop:  $4.00.    Total  expen- 
^^^y'^^K*e:^0.    Total  receipts:  |137.00. 

^O  COUNTY. 

^-i^:c^c>'^        pecker.    Number  of  trees  embraced  in  the  orchard  treated: 

^'  (hearing),  112.    Cost  of  pruning:  $24.00.    Cost  of  spraying: 

^pple   (  p^^iizers:  $7.50.     Intercrop:  $20.00.     Cultivation:  $10.00. 

f ^'''-^^^^penditures :  $79.00.    Total  receipts :  $1 82.00. 

'i^^  j.y  B.  Warner.     Number  of  trees  embraced  in  the  orchard 

eated:    Apple  (young),  65;  Peach  (young),  190;  Plum  (young),  6; 

rberry  (r^^^S),  30;  Apple  (bearing),  16;  Pear  (bearing),  9;  Peach 

(bearing)^  200;  Cherry  (bearing),  16.    Cost  of  pruning:  $6.00.    Cost 

of  spraying-  $13.85.    Fertilizers:  $8.00.    Total  expenditures:  $27.85: 

Total  receipts:  $70.00. 

gheadle  Sisters.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  135;  Pear  (young),  50;  Peach  (young),  60;  Cherry 
(young),  425;  Quince  (young),  10;  Apple  (bearing),  75;  Pear  (bear- 
ing)? 7;  Plum  (bearing),  50.  Cost  of  pruning:  $6.00.  Cost  of  spray- 
ing: $22.05.  Fertilizers:  $68.00.  Intercrop:  $20.00.  Cultivation: 
$1.00.    Total  expenditures:  $117.05.    Total  receipts:  $429.00. 

E.  M.  Snyder.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  35.  Fertilizers:  $8.00.  Intercrop:  $10.00.  Cultiva- 
tion: $5.00.    Total  expenditures:  $23.00.    Total  receipts:  $60.00. 

W.  G.  Winner.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  121.  Cost  of  pruning:  $3.00.  Cost  of  spraying: 
$11.72.  Fertilizers:  $15.60.  Cultivation:  $27.00.  Picking:  $40.00. 
Total  expenditures:  $97.32.    Total  receipts:  $525.00. 

J.  W.  Heilman.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  10;  Pear  (young),  5;  Plum  (young),  8;  Cherry 
(young),  3;  Apple  (bearing),  35.  Cost  of  pruning:  $6.00.  Cost  of 
spraying:  $14.25.  Fertilizers:  $4.75.  Total  expenditures:  $25.00. 
Total  receipts:  $126.00. 

MERCER  COUNTY. 

George  Junior  Republic.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  12:  Pear  (young),  2;  Peach  (young),  8; 
Apple  (bearing),  74;  Plum  (bearing),  3.  Total  expenditures:  $31.00. 
Total  receipts:  ^85.48. 
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Dr.  T.  B.  Eotb.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  35;  Pear  (young),  10;  Peach  (young),  50;  Plum 
(young),  10;  Cherry  (young),  10;  Apple  (bearing),  15;  Pear  (bear- 
ing), 10;  Peach  (bearing),  10;  Plum  (bearing),  20;  Cherry  (bearing), 
6.  Cost  of  pruning:  f  10.00.  Cost  of  spraying:  f5.56.  Total  expendi- 
tures: 115.56.    Total  receipts:  $135.00. 

J.  R.  Partridge.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  6;  Pear  (bearing),  50;  Plum  (bearing),  60.  cost  of 
pruning:  f4.50.  Cost  of  spraying:  f4.18.  Total  expenditures:  |8.68. 
Total  receipts:  |88.50. 

Daniel  Redfoot.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  25;  Pear  (young),  2;  Peach  (young),  25;  Plum 
(youngj,  10;  Cherry  (young),  20;  Quince  (young),  3;  Apple  (bear- 
ing), 100;  Pear  (bearing),  5;  Peach  (bearing),  10;  Plum  (bearing), 
14;  Cherry  (bearing),  25;  Quince  (bearing),  3.  Cost  of  pruning: 
f  10.00.  Cost  of  spraying:  |26.52.  Total  expenditures:  |36.52.  Total 
receipts:  f 543.05. 

MONTOUR  COUNTY. 

State  Hospital  for  Insane.  Number  of  trees  embraced  in  the 
orchard  treated:  Apple  (young),  23;  Pear  )young),  21 ;  Apple  (bear- 
ing), 133;  Pear  (bearing)  23.  Cost  of  pruning:  f  18.00.  Cost  of 
spraying:  |25.30.  Cultivation:  fl.05.  Total  expenditures:  |44.35. 
Total  receipts:  f 510.00. 

MONROE    COUNTY. 

11.  B.  Decker.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  8;  Peach  (young),  6;  Apple  (bearing),  50;  Peach 
(bearing),  6.  Cost  of  pruning:  |3.00.  Cost  of  spraying:  |9.10.  Fer- 
tilizers: f3.00.    Total  expenditures:  f  15.10.    Total  receipts:  f 99.00. 

NORTHAMPTON  COUNTY. 

Enoch  Reimer.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  13;  Pear  (young),  1;  Cherry  (young),  8;  Apple 
(bearing),  40.  Cost  of  pruning:  4.50.  Cost  of  spraying:  $20.50. 
Fertilizers:  $5.50.  Intercrop:  f2.00.  Cultivation:  f3.00.  Picking 
apples:  $10.00.    Total  expenditures:  $45.50.      Total  receipts:  $214.15. 

NORTHUMBERLAND  COUNTY. 

Percy  N.  Swank.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  40;  Pear  (young),  12;  Peach  (young),  185;  Plum 
(young),  15;  Cherry  (young),  15;  Quince  (young),  7;  Apple  (bear- 
ing), 175;  Pear  (bearing),  15;  Plum  (bearing),  12;  Cherry  (bearing), 


32 

25.  Cost  of  pruning:  f  16.50.  Cost  of  spraying:  $25.4:5.  Fertilizers: 
f46.00.  Cultivation:  f  15.00.  Total  expenditures:  |1 02.95.  Total  re- 
ceipts: f  465.00. 

H.  A.  Lawrence.  Number  of  trees  embraced  in  the  oreliard  treated: 
Apple  (young),  275;  Pear  (young),  75;  Peach  (young),  250;  Plum 
(young),  75;  Cherry  (young),  6;  Quince  (young),  25;  Apple  (bear- 
ing), 14;  Pear  (bearing),  2;  Peach  (bearing),  4;  Plum  (bearing),  2. 
Cost  of  pruning:  J9.00.  Cost  of  spraying:  $15.19.  Fertilizers:  $7.50. 
Cultivation:  $10.00.  Total  expenditures:  $41.69.  Total  receipts: 
$200.50. 

Percy  W.  Hastings.  Number  of  trees  embraced  in  the  orchard 
treated:  Peach  (young),  40;  Apple  (bearing),  180.  Cost  of  pruning: 
$19.50.  Cost  of  spraying:  $30.00.  Fertilizers:  $60.00.  Intercrop: 
$20.00.  Cultivation:  $16.50.  Total  expenditures:  $146.00.  Total  re- 
ceipts: $550.00. 

Charles  N.  Marsh.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  10;  Pear  (young),  7;  Peach  (young),  20; 
Apple  (bearing),  40;  Pear  (bearing),  5;  Quince  (bearing),  4.  Cost 
of  pruning:  $1.50.  Cost  of  spraying:  $3.83.  Total  expenditures: 
$5.33.    Total  receipts:  $54.80. 

J.  K.  Kissel.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  10;  Peach  (young),  20;  Apple  (bearing),  25;  Pear 
(bearing),  7;  Peach  (bearing),  2.  Cost  of  pruning:  $6.00.  Cost  of 
spraying:  $8.65.  Intercrop:  $5.00.  Cultivation:  $5.00.  Total  expen- 
ditures: $24.65.    Total  receipts:  $98.50. 

W.  L.  Mettler.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  75;  Pear  (bearing),  20;  Peach  (bearing),  100;  Plum 
(bearing),  10;  Cherry  (bearing),  7.  Cost  of  i)runing:  $12.00.  Cost  of 
spraying:  $45.10.  Cultivation:  $36.00.  Total  exi)enditures:  $93.10. 
Total  receipts:  $365.00. 

SOHIIYLKILL  COUNTY. 

Irvin  E.  Teter.  Cost  of  pruning:  $12.00.  Cost  of  spraying:  $11.20. 
Cultivation:  $11.00.  Total  expenditures:  $34.20.  Total  receipts: 
$436.25. 

SNYDER  COUNTY. 

C.  L.  Kremer.    Total  expenditures:  $50.00.    Total  receipts:  $97.50. 

Dr.  Percival  Herman.  Number  of  treis  embraced  in  tlie  orchard 
treated:  Apple  (young),  5;  Pear  (young),  5;  Cherry  (young),  10; 
Apple  (bearing),  23;  Pear  (bearing),  32;  Peach  (bearing),  1;  Plum 
(bearing),  16;  Cherry  (bearing),  12.  Cost  of  pruning:  $1.50.  Cost  of 
spraying:  $4.65.  Cultivation:  $1.00.  Total  expenditures:  $7.15.  To- 
tal receipts:  $47.36. 

W.  W.  Bruner.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  400;  Peach  (young),  500;  Cherry  (young),  200;  Peach 
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(bearing),  1.000.  Co»t  of  pruning:  J20.00.  Cost  of  spraying:  fLM).50. 
Fertilizers:  145.00.  Ciiltivati<»n:  |40.00.  Total  oxi»en(litiuTs:  ^i:U.r>0. 
Total  receipts:  f  1,281. 50. 

SOMERSET  CX)UNTY. 

D.  W.  Will.  Number  of  trees  embraced  in  the  orcbai*d  treated: 
Apple  (bearing),  25;  Pear  (bearing),  3;  Peach  (bearing),  2.  Cost  of 
pruning:  f4.50.  Cost  of  spraying:  |21.27.  Cultivation:  $16.77.  Total 
expenditures:  f35.58.    Total  receipts:  |127.00. 

Daniel  Ott.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  30;  Pear  (young),  20;  Plum  (young),  8;  Cherry 
(young),  7;  Quince  (young),  3;  Apple  (bearing),  200;  Pear  (bearing), 
23;  Peach  (bearing),  4;  Plum  (bearing),  30;  Cherry  (bearing),  15. 
Cost  of  pruning:  $9.00.  (\)st  of  spraying:  $13.95.  Fertilizers:  $26.00. 
Total  expenditures:  $48.95.    Total  ret*eipls:  $1,561.60. 

J.  P.  Khoads.  Xunil)er  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  50.  Cost  of  pruning:  $2.25.  Cost  of  spraying: 
$4.15.    Total  expenditures:  $6.40.    Total  receipts:  $250.00. 

UNION  COUNTY. 

B.  IS.  Schoch.  Number  of  ti*ees  embraced  in  the  orchard  treated: 
Apple  (young),  27;  Cherry  (young),  8;  Quince  (young),  6;  Apple 
(bearing),  12.  Cost  of  pruning:  $1.25.  Cost  of  spraying:  $5.60.  Fer- 
tilizers: $5.00.    Total  expenditures:  $11.85.    Total  receipts:  $37.25. 

J.  Newton  Glover.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (young),  50;  Pear  (young),  4;  Peach  (young),  4; 
Plum  (young),  8;  Cherry  (young),  2;  Quince  (young),  2;  Apricot 
(young),  1;  Apple  (bearing),  90;  Pear  (bearing),  4;  Peach  (bearing), 
2;  Plum  (bearing),  5;  Cherry  (bearing),  2;  Apricot  (bearing),  1. 
Cost  of  pruning:  $10.00.  Cost  of  spraying:  $54.25.  Total  expendi- 
tures: $64.25.    Total  receipts:  $161.31. 

WARREN  COUNTY. 

W.  C.  Averill.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (young),  5;  Pear  (young),  2;  Peach  (young),  5;  Plum  (young), 
6;  Cherry  (young),  6;  Apple  (bearing),  60;  Pear  (bearing),  7;  Peach 
(bearing),  15;  Plum  (bearing),  1;  Cherry  (bearing),  12.  Cost  of 
pruning:  $10.50.  Cost  of  spraying:  $15.40.  Total  expenditures: 
$25.90.    Total  receipts:  $65.40. 

WAYNE  COUNTY. 

W.  J.  P.  Warwick.  Number  of  trees  embraced  in  the  orchard 
treated:  Apple  (bearing),  23.  ('ost  of  pruning:  $5.00.  Cost  of  spray- 
ing: $4.94.  Cultivation:  $7.50.  Total  expenditures:  $17.44.  Total 
receipts:  $3.75. 
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WYOMING  COUNTY. 

W.  L.  IJtley.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  97;  Pear  (bearing),  3.  Cost  of  pruning:  flO.OO. 
Cost  of  spraying:  $7.90.  Cultivation:  $18.00.  Total  expenditures* 
$35.90.    Total  receipts:  $64.50. 

G.  L.  lladsall.  Number  of  trees  eml)raced  in  the-  orchard  treated: 
Apple  (joung),  147;  Pear  (young),  5;  Peach  (young),  50;  Plum 
(young),  12;  Cherry  (young),  8;  Apple  (bearing),  80;  Pear  ( bearing L 
4;  Plum  (bearing),  5;  Cherry  (bearing),  4.  Cost  of  pruning:  $1.3.50. 
Cost  of  spraying:  $22.28.  Fertilizers:  $80.00.  Total  expenditures: 
$65.73.     Total  receipts:  $368.50. 

YORK  COUNTY. 

C.  A.  Hawkins.  Number  of  ti*ees  embraced  in  the  orchard  treated: 
Apple  (young),  600;  Peach  (young),  1,700;  Quince  (young),  60; 
Apple  (bearing),  25;  Peach  (bearing),  175.  Cost  of  pruning:  $31.50. 
Cost  of  spraying:  $40.63.  Fertilizers:  $130.00.  Intercrop:  $270.00 
Cultivation:  $70.00.  Total  expenditures:  $542.13.  Total  receipts: 
$1,110.90. 

Wm.  H.  Sweitzer.  Number  of  trees  embraced  in  the  orchard  treated: 
Apple  (bearing),  40.  Cost  of  pruning:  $3.00.  Cost  of  spraying: 
$24.25.  Fertilizers:  $6.00.  Cultivation:  $2.00.  Total  expenditures: 
$35.25.    Total  receipts:  $278.40. 

Wm.  N.  Zeigler.  Number  of  trees  embraced  in  the  orchard  treated. 
Peach  (young),  115;  Apple  (bearing),  34.  Cost  of  pruning:  $9.00. 
Cost  of  spraying:  $17.88.  Fertilizers:  $10.00.  Total  expenditures: 
$36.88.    Total  receipts :  $260.38. 

The  sum  total  for  the  expenditures  <»f  seventy-five  orchards  men- 
tioned above  is  $3,971.24,  and  the  sum  total  of  the  receipts  is  $32,- 
199.35.  As  the  benefits  of  the  demonstration  and  supervision  work 
reached  over  seven  hundred  and  fifty  orchards  in  this  State  during 
the  past  year  it  is  evident  that  the  income  from  this  feature  of  the 
work  alone  was  "over  $300,000.00.  Thus  is  returned  to  the  citizens  of 
this  State  in  a  practical  way  over  thirty  times  the  amount  ex- 
pended by  the  State  to  procure  such  results,  in  addition  to  the  in- 
creased value  of  the  trees,  due  to  increased  healthfulness,  and  also 
in  addition  the  value  of  the  information  that  was  so  widely  dissemin- 
ated in  the  Model  Orchards. 


NURSERY  INSPECTION. 

The  growdng  of  nursery  stock  is  an  industry  of  great  and  increasing 
importance  in  this  State.  There  are  at  present  over  two  hundred  in- 
dividuals and  firms  engaged  in  the  business  of  growing  young  trees. 
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shrubs,  vines  and  plants  for  sale,  and  the  aggregate  acreage  under 
cultivation  for  this  purpose  now  exceeds  two  thousand  aci-es. 

All  nursery  stock  grown  in  this  State  is  subject  to  examination  by 
the  inspectors  of  the  Division  of  Zoology  working  under  the  direction 
of  the  Department  of  Agi-iculture,  and  inspections  are  made  twice 
each  year.  The  first  annual  inspection  begins  in  August,  and  is  com- 
pleted before  the  fall  shipment  of  stock  by  nurseries  begins.  The 
second  is  made  in  November  and  December  after  the  leaves  have 
dropped  and  there  is  no  longer  any  danger  of  the  spread  of  insect 
pests  during  the  season. 

Under  the  terms  of  the  Act  of  Assembly  governing  the  sale  of  nur- 
sery stock  in  this  8tate,  no  person  is  allowed  to  do  business  as  a 
nurseryman  except  such  as  are  granted  a  certificate  by  the  Depart- 
ment of  Agriculture,  after  his  stock  has  been  examined  and  found 
free  from  all  injurious  insects  pests  and  diseases.  When  such  pests 
and  diseases  are  found  the  most  careful  efforts  are  made  to  insure 
the  destruction  of  affected  plants,  and  fumigation  of  all  stock  to  be 
sold  or  shipped  from  the  nurseries  in  which  these  pests  have  been 
found. 

While  fumigation  is  not  demanded  in  nurseries  found  free  from 
insect  pests,  all  nurserymen  are  strongly  recommended  to  fumigate 
all  stock  liable  to  infectation,  as  a  special  safeguard  against  the  pos- 
sibility of  spreading  pests.  By  this  treatment  insects  concealed  under 
ground  on  roots,  such  as  the  Wooly  aphis,  and  even  Borers  will  be  de- 
stroyed. 

It  has  been  found  possible  to  gi*ow  absolutely  clean  and  healthy 
nursery  stock  in  this  State  by  following  the  directions  of  this  office, 
and  thus  safeguarding  the  interests  of  nurserymen  and  planters  alike. 
The  Department  of  Agriculture  protects  the  nurserymen  and  aids 
him  in  his  efforts  to  avoid  infestation  by  compelling  the  destruction 
or  treatment  of  infested  trees  and  shrubbery  located  near  nurseries, 
at  all  times. 

There  is  no  better  season  at  which  to  treat  trees  and  shrubbery 
in  the  nursery  than  at  the  present  time(  during  the  dormant  season), 
and  it  is  urged  that  all  stock  subject  to  infestation  by  San  Jos6  scale 
and  other  scale  insects,  be  sprayed  with  lime-sulfur  solution  at  the 
strength  recommended  for  the  treatment  of  orchards.  If  the  clear, 
concentrated  solution  be  used,  there  will  be  no  traces  left  upon  the 
stock,  to  show  that  it  has  been  sprayed.  At  any  rate,  the  prejudice 
which  was  believed  to  have  existed  some  years  ago  against  young 
tie(?s  showing  marks  of  lime  sulfur  treatment,  on  the  ground  that  they 
have  been  infested,  u<»w  in  a  large  measure  no  longer  exists. 

The  following  is  a  list  of  the  nurseries  inspected  and  licensed  in  the 
State  of  Pennsylvania,  giving  the  name,  address,  area  of  planted 
nursery  stock,  and  certificate  number  of  each: 
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ADAMS  COUNTY. 

Taylor  &   llockenluber,     Bis:lerville li  1739 

W.  W.  Boyer  &  Bro.,    Arendlsville ij  1740 

E.  P.  Garretson,    Biprlerville,     i  1751 

H.    G.    Baugher,    Propr.    The   Adams   Co. 

Nursery,     Aspei-s ,    20  1750 

C.  A.  Stoner,    Gettysburg,     4  1764 

Charles  J.  Wilson ,   R.  F.  D. ,    Gettysburg,     i  1738 

II.  R.  Plank,    York  Springs 5  1748 

Cornelius  Bender,  R.  D.  No.  2,   Aspers,     1  1749 

Hartman   &   Minter,     (^ashtown,     2  1735 

C.  A.  Hartman,   Cashtown,     2i  1736 

Geo.    Oyler,     Gettysburg,     3  1737 

Harry   Pitzer ,    Vspers ,    i  1902 

ALLE(JHENY  COUNTY. 

Elliott  Nursery  Co.,    Springdale 30       1867 

August  G.  Espe,  R.  D.  No.  1.,    Perrj'ville,     i     1730 

BEAVER   COUNTY. 

James   W.   Mackall Beaver,    6       1731 

R.   C.   Mackall,    Beaver 6       1732 

A.P.Goodwin,   Industry, 3       1745 

BEDFORD  COUNTY. 
Austin    Wright,     Alum    Bank,    1       1766 

BERKS   COUNTY. 

A.    L.    Wenrit  h Robesonia ,    i     1901 

Bertrand   II.  Farr,    Wyoinissing,     5         1881 

BLAIR  COUNTY. 
Geo.   S.    Burket,    Claysburg,     1         17^3 

BUTLER  COUNTY. 
Pierce    Bros. ,     Butler,     6       1728 

BUCKS   COUNTY. 

J.  L.  Lovett,    Emilie 

Henry    Palmer,     Langhorne,     

I lorace    Janney ,     Newtown 

D.  Landretb  Seed  Co. ,   Bristol ,    

The  W.   H.   Moon  Co.,    Morrisville,     450 

Morrisville    Nuraerics,     Morrisville,     

M.  A.  Youngken ,    ; .Richlandtown ,    

.Tacob  F.  Krout,   R.  D.  No.  1.,   Perkasie,     

Penna.   R.   R.   Co.,    Forestry  Department, 

E.  A.  Sterling,    Forester,    Philadelphia, 

Pa-     Nursery    near,     Morrisville,     40       1834 

CENTRE  COUNTY. 

State    College,    Department    of    Horticul- 
ture,  State  College,    1       1796 

CHESTER  COUNTY. 

James  Donoghue,   Kcnett  Square,    2^  1889 

W.   H.   Doyle Btrwyu 10  1797 

The  Morris  Nursory  Co West  Chester,    200  1759 

The  (^onard  &  Jones  Co W^'st  (>rove,    20  1816 

The  Dingee  &  Conard  Co West  (?rove,    12  1815 

The  Rakestraw  Pyle  Co. ,   Konnett  Square 1.50  1807 

J.  A.  Roberts,    Malvern 20  1864 

Hoopes  Bro.  &  Thomas  Co. ,    West  Chester ,    560  1758 
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•Groir  berry  or  pnia^I  fruit  p]9nt'g  only. 
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CHESTER  COUNTY— Continued. 

J.  B.  Reif Spring  City,    1  1798 

E.   B.  Keatins Kennett  Square,    i  1888 

Louis    K.    Eastburn Kennott  Square,    5  1826 

E.  W.  Twanddl,  (1212  Market  St.,  Phila- 
delphia,    Pa..)     Westtown 2  1832 

H.    H.   (Corson   &   Son,    Avondale 1  1817 

Milton    Clevenstine Kimhorton 1  1801 

CLEARFIELD  COUNTY. 

W.   S.   Wright,    Clearfield,     ^  1784 

COLUMBIA   COUNTY. 

Philip  Harris,  R.  F.  D Light  Street }  1837 

T.   D.   Bobbins,    Licht  Street |  1889 

Frank    Harris,     Lipht  Street i  1838 

CRAWFORD  COUNTY. 

•David  Kelty,    Cochranton,    li  1906 

•Bailey  Bros. ,   R.  D.  No.  66 (^chranton ,     13  17f?2 

♦Henry  Roberts,  R.  D.  No.  66, Cochranton,    7  1790 

♦J.  T.  Reed .  R.  D.  No.  66,    Cochranton,     If  1703 

♦Samuel  J.  Cooper,  R.  D.  No.  58 Cochranton ,    2  1898 

♦T.ewis  E.  Swogj?er,   R.  D.  No.  28 Carlton,     1  1794 

♦J.  O.  Marsh Geneva 8  1763 

♦Peter  Schaflfner,  R.  D.  No.  2,   Meadville,     1*  1764 

♦D.  IL  I^fever,   R.  D.  No.  2 *.  .Meadville }  1905 

CUMBERLAND   COUNTY. 

B.  F.  Cocklin,  R.  D.  No.  2 Mechanicsburg 3  1910 

R.    A.    Wiskersham ,    Mechanicsburg,    40  1920 

DAUPHIN    COUNTY. 

♦M.    S.    Bringer Middletown 2  1897 

The  Berryhill  Nursery  Co Harrisburg,     8  1868 

C.  P  Scholl,  R.  I).  No.  1.,    Halifax    5  1869 

♦Andrew  Coble,  R.  D.  No.  1.,    Middletown,    5  1896 

C.   B.   Landis,    Penbrook J  1874 

J.  M.  Christman,    Fort  Hunter,    |  1899 

T.   A.   Woods Harrishurir }  1900 

J.  R.  Suavely,    Tlarri^hurg 1  1903 

♦Theadore  Burris,    Rovalton J  1922 

♦Edward  W.  Creep,  460  Spruce  St.,    Middletown }  1923 

DELAWARE  COUNTY. 

P.  Z.  Supplee  &  Son CoHingdale 10  1814 

J.    J.    Styer,     Conoordville,     2  1898 

M.   J.   Porter.    Wavne 5  1892 

C.   H.  Pettiford,    Lansdowne,     ^  1894 

W.  E.  Caum,   (Lessee),    Haverford 4  1819 

John  G.  Gardner,  Bryn  Mawr,    7  1821 

H.    H.    Battles,     Newtown  Square,    5  1809 

Otto  I^ochman,    Wallingford,     1  1891 

ERIE  COUNTY. 

♦Harry  Youngs,  R.  D.  No.  2.,    North  East,    5  1778 

♦M.  B.  Geer Girard 5  1765 

Penna.   Nursery  Co. ,    Girard ,    50  1795 

L.  C.  Hall Avonia,    i  1768 

H.  C.  Pettis,    Platea,     i  1788 

♦A.  F.  Youngs,   R.  D.  No.  2. ,   North  East 2  1771 

♦Orton    Bros..     North    East,     1  1772 

♦D.  C.  Bostwick  &  Son,    North  East 1  1776 

L.  G.   Youngs North  East 4  1773 

♦M.  E.  Kelly,   R.  D.  No.-  2,    North  Easl 2  1775 

♦W.  E.  Smith,   R.  P.  No.  2 North  East 8  1786 


*Orow  berry  or  sruaQ  fruit  plants  only. 
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ERIE  COUNTY— Continued. 

*J.  G.  Bagley,  R.  D.  No.  3 North  East,    1  1774 

•W.  S.  Waldo North  Girard 2  1769 

•Perrv   Goodrich,    North  East,    2  1785 

♦F.  K.  Taber North  East,    2  1787 

Stark  Bros.  Nurseries  &  Orchards  Co.,   . .  .North  Girard 100  1767 

S.  J.  Allis,    R.  D.  No.  8 Erie,     i  1875 

FRANKLIN   COUNTY. 

Penna.  Department  of  Forestry,  Tom  O. 
Brietsch,  (Forester),  Mont  Alto  Nurs- 
ery,      Mt.  Alto 5       1870 

Henry   Eicholz,    Waynesboro,     }     1904 

Penna.  Department  of  Forestry,  Robt.  G. 
Conklin,  (Forester),  Caledonia  Nursery, Fayetteville,   }     1871 

FULTON  COUNTY. 
♦Frank  P.  Pleisinger,   Locust  Grove,    2       1734 

JUNIATA  COUNTY. 


•John  K.  Oberholizer,    Mifflintown,    . . 

♦S.    H.    Graybill,     Richfield,     

♦Wra.    Bankks,     Mifflintown,    . . 

♦John  n.   Shellenberger,    McAllisterville, 

*r.  S.  Winey,    McAllisterville, 

♦C.  G.  Pellman Richfield,     
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LACKAWANNA    COUNTY. 

♦Elmer  E.  Richards,   Raldmount,     i     1860 

John  W.  Shephard,  945  Clay  Ave.,   Scranton,    4       1866 

Daniel  O'Hora,    Dunmore,    i     1876 

LANCASTER  COUNTY. 
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John  G.  Engle,    Marietta ,     

Maurice   J.   Brinton,    Christiana,    

W.  P.  Bolton,   Holtwood,     

D.    D.    Herr ,    Lancaster,     

Wilson    Kready,     Mt.  Joy 

O.  W.  Laushey,    Bird-in-IIand ,     

A.  W.  Root  &  Bro.,   R.  D.  No.  1 ,    Manheim ,    

David  S.  Herr,   R.  D.  No.  7, Lancaster,     

M.   H.   Musser,    T^ancaster 

B.  F.  Barr  &  co. ,    Lancaster,     

Frank  A.  Suter,    Lancaster 

John  G.  Rush,    West  Willow,   

LAWRENCE  COUNTY. 

Butz   Bros New  Castle,    i     1741 

A.S.Moore,   New  Castle,   1       1746 

LEIIIGII  COUNTY. 

Lehigh    Nurseries,     AUentown ,    2       1872 

♦Preston  J.  Kline,    Coopcrsburg,     2       1909 

LUZERNE  COUNTY. 

Miss  M.  A.  MaflFett,    Wilkes-Rarre 1  1859 

Bonsey  *^  Rifkin,    Wilkes-Barre,     1  1861 

F.    B.    Wheeler Wyoming,     1  1862 

Warren  E.  Straw Wilkes-Barre,     . , 1  1925 


*Grow  berry  or  nnall  fralt  plants  only. 
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MERCER  COUNTY. 

*I1.   H.   McClearn,    Sloneboro,     

•D.    C.    McClearn ,     Stoneboro ,     

•Geo.    W.   Proud ,    Stoneboro ,     

•W.   M.  Doyle,    Stoneboro,       

♦Robert    Doyle x Stoneboro,     

♦J.  W.  Nelson ,    A'olant ,    

*(;eo.  F.  Brocklehurst,  R.  D.  No.  20, Jackson   Centre,    

•J.  T.  McLean,  R.  D.  No.  16,    (heenville 

J.  L.  Hoobler  &  Son,  R.  D.  No.  34,    Iladley,     2 

♦W.    R.    Crlbbs,     Mercer 2 

*H.  W.  Allison,  R.  D.  No.  9 Mercer,    

*J.    E.   Bro<*kleburst,    ^^ercer,     

Flush  Hosiie,  R.  D.,   Carlton,     

MIFFLIN  COUNTY. 

Penna.  Department  of  Forestry,  Geo.  A. 
R^tan,  (Forester),  Nursery  and  Forest 
Reservation  near  Greenwood,  Hunting- 
don  Co.,    Pa Belleville,     2       1855 

MONTGOMERY   COUNTY. 

Chris  Koehler,    Cheltenham,     2  1918 

R.   B.   Haines  Co.,    Cheltenham,     10  1831 

J.    B.    Heckler,     i.ansdale,     4  1850 

J.   W.   Thomas  &  Sons,    King  of  Prussia,    90  1-^22 

J.   Krewson  &   Sons,    Chi>ltenhara,     25  1S08 

J.B.Moore Hatfield,     .' 5  1852 

Adolph  Mueller,    Xorristown.     12  1799 

Thomas   Meehan  &  Sons Dresher 215  1803 

Wm.    Stur/obecher,     Lansdale,    2  1908 

Edward  D.  Drown Weldon,    i  1835 

J.   G.    Steffin Xorristown 5  1800 

Somerton     Nui-series,     A.     U.     Bannard, 

Mgr.,   125  S.  5th  St.,   Philadelphia,    . .  .Somerton,     20  1833 

A.   E.   Wohlert,    Narbcrth,    10       

MONROE  COUNTY. 

E.  M.  Wrrkeiser,    Forest  Plants  and  Seed- 

linus,     Stroiidsburg,     Special. 

W.   K.    T^    Bar,    Mt.    Pocono,     }     1846 

NORTHAMPTON  COUNTY. 

Theodore    Roth .     Nazareth ,    i     1810 

Hays  Nursery  Co.,    Easton,    1       1812 

Easton    Cemetery    Co.,     Easton ,    i     1811 

NORTHUMBERLAND  COUNTY. 

♦Francis   W.   Peifer,    R.   F.   D.,    Fishers   Ferry,    3     1838 

S.    L.    Cummings ,    Dewart ,     I     1921 


PERRY    COUNTY. 

Gpo,  a.  Wagner,  R.  F.  D.,    T^andisburg, 

♦Rol>ert  Kreitzer,   R.  D.  No.  1 ,    Liverpool, 


4       1915 
^     1840 


PHH.ADELPHIA  COUNTY. 


W.  W.  Harper (liestnut  Hill,   450  1744 

Thos.  Meehan  &  Sons,    Inc.,    Germantown,     GO  1756 

T.  N.  Yates  &  Co.,    Mt.  Airy,    0  1755 

John  B.  Lewis Busleton,    5  1820 

A.   F.   O'Connell,    Overbrook,    Philadelphia,    05  1865 

John  Stephenson's  Son,    Oak  Lane 3  1818 

Phila.  &  Reading  R.  R.  Co..    Nursery  a1 

Wayne   June,    Philadelphia,    1  1830 


•Grow  berry  or  small  fruit  plants  only. 
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POTTER  COUNTY. 

Perry    Brigham ,     Ulysses,    1  1878 

SNYDER  COUNTY. 

♦T.  G.  Arbogast.    Swineford 3  1883 

♦John  F.  Boyer,  R.  D.  No.  4 Middleburg,    5  1827 

♦Philip  A.  Apple.   R.  F.  D.,    Middleburg,    IJ  1828 

♦Fred  G.  Moyer,    Freeburg,    ij  1884 

♦  A.  W.  Rohrer McKees  Half  Falls,   2  1882 

F.  L..  Hancock,  Port  Trevorton, }  1829 

♦Moyer  &  Wilt Freeburg 1  1$85 


SOMERSET  COUNTY. 

Hamedsville 

H.  E.  Purbaugh, ' Hamedsville,   }     1779 


M.  T.  liancaster Hamedsville,    }     1782 


SUSQUEHANNA  COUNTY. 

♦E.A.Smith,   Heart  Lake,    8      1857 

♦Geo.  P.  Sprout,  R.  D.  No.  06, Montrose,   6      1858 

TIOGA  COUNTY 

Arthur  Edward Elkland,    I  1880 

♦Homer   B.    Howe Wellsboro 2}  1879 

Penna.  Department  of  Forestry,   Paul  H. 

Mulford ,   Forester Asaph,     14  1877 

UNION   COUNTY. 

C.  K.     Sober,     (Nursery    near    Paxinos, 

Northumberland  Co. ,)  I^wisburg,   18      1919 

VENANGO    COUNTY. 
Venango  Nursery  Co..  R.  F.  R.  No.  1,   .  .Franklin,    2      1743 

WARREN  COUNTY. 

D.  D.  Hamblin Youngsville 3       1770 

♦Geo.  W.  Wood Spring  Creek,    1       1777 

WESTMORELAND  COUNTY. 
John    McAdams,     Mt.  Pleasant, 1      1729 

WYOMING    COUNTY. 

♦F.   H.   Fassett Meshoppen i     1788 

♦H.    S.   Hitchcock,    I^aceyville }     1886 

♦W.  E.  Shoemaker.   Laceyville,    2}     1887 

YORK    COUNTY. 

Patterson  Nursery  Co. ,    Stewartstown 26  1917 

Geo.    E.    Stein,     East  Prospect,   7  1752 

W.  S.  Newcomer,  Glenrock 4f  1753 

E.  J.  Weiser,   R.  D.  No.  7 York,  I  1789 

F.  E.  Cremer,    Hanover,  1  1757 


•Grow  berry  or  small  fruit  plants  only. 
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PENNSYLVANIA  TEEE  DEALERS. 

The  tree  dealer  is  defined  as  a  person  who  purchases  trees  from 
different  sources  and  sell  them  upon  his  own  responsibility,  not 
acting  as  an  agent  for  any  one  nursery.  He  differs  from  an  agent  in 
the  fact  that  the  latter  directly  represents  his  firm  and  is  selling 
upon  a  definite  engagement,  either  on  a  salary  basis  or  on  a  com- 
mission. (Contracts  made  by  an  agent  who  is  a  representative  of  the 
firm,  binds  the  firm,  and  therefore  he  is  regarded  as  transacting 
business  under  the  certificate  or  license  which  is  held  by  his  firm. 
This  is  why  an  agent  is  not  required  to  have  a  certificate,  while  a 
tree  dealer  must  have  a  certificate  in  order  to  transact  business 
legally  in  Pennsylvania. 

Any  tree  dealer  can  obtain  a  certificate  by  writing  to  this  office, 
giving  a  list  of  the  nurserymen  from  whom  he  expects  to  buy  his  stock. 
This  may  include  one  or  more  firms.  They  are  then  investigated  by 
this  office  and  if  they  be  found  properly  certified  and  doing  legetimate 
business  in  their  own  state  or  states,  he  is  authorized  to  proceed  with 
his  plans,  and  is  given  a  certificate  permitting  him  to  transact 
business  in  this  State,  buying  from  the  firms  named  in  his  com- 
munication and  in  his  certificate.  This  makes  it  illegal  for  him  to  buy 
from  other  firms,  which  may  possibly  not  be  doing  legal  business  in 
their  respective  states. 

The  following  is  a  list  of  the  certified  tree  dealers  in  the  State  of 
Pennsvlvania,  revised  to  Januarv  15,  1912. 


AGENTS  AND  DEALER^:;  FOR  THE  YEAR  ENDING  JULY  31, 

1912. 

No.  of 
Name.  Place.  Certificate. 

ALLEGHENY  COUNTY. 

John  W.  Howard,    Pittsburgh,  Pa.,  No.  7159  Mt.  Vernon  St., . .  573 

John    Bader    Co.,     Pittsburgh,  Pa.,   598 

H.  M.  Devereaux,    Pittsburgh,  Pa.,  No.  400  Homewood  Ave.,  . .  561 

W.  B.  Bockstose,  Castle  Shannon,  Pa.,    572 

L.  F.  Miller Pittsburgh ,    Pa. ,    No.  1023  Gerret  St. ,    ...  594 

E.  C.  Hauser Bellevue,  Pa. ,  580 

Charles  Honess  &  Son,    Vllegheny,  Pa.,   No.  719  Fulton  St 551 

J.  F.  Zimmerman,    Pittsburgh,    Pa.,    602 

Mark  B.  Head,  I?ellevue,  Pa.,  No.  230  Rodgers  Ave 550 

Kaufffifman  Bros. ,    Pittsburgh ,  Pa. ,   528 

Jos.  Home  Co. ,    Pittsburgh ,  Pa. ,   539 

A.    W.    Graper Pittsburgh,  Pa.,  No.  96  Diamond  St 565 

BEAVER  COUNTY. 

J.    C.   Withrow,    Vanport,  Pa 566 

J.  H.  Gutennuui ,   Rochester,   Pa 583 

A.  E.  Crouch Rochester,    Pa.,    548 


BEDFORD   COUNTY. 


564 


Elijah  Collins,    Cicarville.   Pa.,    

W.   D.    Slick,    New  Paris,   Pa.,    591 
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No.  of 
Name.                              Place.                                                      Certificate. 

BERKS   COUNTY. 

L.  ^f.  Xeischwender,    Hamburg,  Pa.,  R.  D.  No.  4,  574 

M.  E.   Smeltier.    Reading,  Pa.,  No.  131  W.  Greenwich  St.,   . .  537 

Alfred  Dreibelis ,    Reading,    Pa. ,    541 

W.  H.  McKinney,    Sinking  Springs,  Pa.,  R.  D.  No.  1 542 

BLAIR  COUNTY. 

E.  J.   &   A.    A.   Whitbred,     . .  Altoona,   Pa.,    618 

BRADFORD  COTNTY. 

J.  F.  Galjle,    Athens,  Pa.,    608 

BUCKS   COUNTY 

John  F.  Barclay,   Doylestown,  Pa.,  R.  D.  No.  2 592 

BUTLER  COUNTY. 

W.  C.  Riddle,    Slippery  Rock,  Pa., 582 

Geo.   W.  Haine,   -. Evans  City,  Pa.,   554 

CARBON  COUNTY. 

Paul  Neihoff , Lehighton ,    Pa. ,    575 

David   N.   Rehr,    Lehighton,    Pa.,    610 

CHESTER  COUNTY. 

.Tohti   Alcorii Malvern,    Pa.,     601 

CLEARFIELD  COUNTY. 

Thos.   W.   Miinro,    Du   Bois,    Pa.,    558 

CLINTON  COUNTY. 

W.  W.  Richie Look  Haven,   Pa.,    . . .- 506 

CRAWFORD  COUNTY. 

J.  .V.  Knapp,    Meadville,  Pa.,   616 

I^   I ).   Maynard ,    Saegerstown ,   Pa. ,    611 

J.  C.  Boyd,    Guy's  Mills,  Pa.,    577 

A.  B.  Greenfield  &  S'ons,    . . .  Conneautville ,   Pa. ,    537 

J.   I*».   Long Harmonsburg,    Pa.,    614 

F.  .V.  Beebe,   Conneautville ,   Pa. ,    586 

CUMBERLAND  COUNTY. 

Ira  E.  Bigler,    Camp  Hill,    Pa.,    578 

D.   C.   Rupp,    Shiremanstown ,    Pa. ,    534 

Towzer  &  Son ,   Carlisle ,    Pa. , 547 

DAUPHIN    COUNTY. 

A.   H.   Shreiner,    Harrisburg,   Pa..   No.  813  N.  16th  St 590 

Geo.   F.   Greenawalt,    Hummelstown ,    Pa. ,    533 

T.   A.   Woods,    Harrisburg,   Pa. ,    

J.  R.  Snavely,    Harrisburg,  Pa.,  No.  125  Liberty  St.,    615 

1  lolnios  So(  d  Co Harrisburg,   Pa 613 

DEF^WARE  COUNTY. 

John   Wetherill,    Chester.    Pa.,    605 

ERIE  COUNTY. 

Wm.  Keefe  &  Son Erie,  Pa.,  No.  708  French  St.,   531 

C.  J.  Roberts,    Albion,    Pa.,    581 

H.C.Pettis,    Platea,   Pa.,    584 

C.   F.  Amidou,    North  East,   595 
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No.    IH* 

Place.  ,  Certifknte. 

FRANKLIN  COUNTY. 

H.  r.  Ely Waynesboro,   Pa.,    579 

J.  W.  Hefflefinger.    Greenvillage,   Pa. ,    555 

W.    E.    Nisewander,     Mason  and  Dixon ,  Pa. ,   540 

FULTON  COUNTY. 
Geo.  W.  Sipe,    Harrison ville ,    Pa 500 

LACKAWANNA  COUNTY. 

G.  R.  Clark Scranton,  Pa.,  No.  124  Washington  Ave., . .       567 

Giles  li.  Clark,  Scranton,  Pa.,  No.  900  Wood  St.,    012 

A.  J.  Noble,   Scranton,    Pa. ,   No.  723  Columbia  Atc.,    . .       000 

LANCASTER  COUNTY. 

Amos  D.  Herr,    Lancaster,  Pa. ,  No.  510  W.  Orange  St. , 576 

Daniel  G.  Bngle,    Marietta ,    Pa. ,     509 

LEBANON  COUNTY. 

Samnel  P.  Moyer ,    Myerstown ,   Pa. , 568 

M.  D.  M.  Batdorf ,    Richland,   Pa. ,    -,- 527 

LEHIGH  COUNTY. 

Melchoir  Werkheiser,    Allentown,    Pa.,     V 608 

Samuel  I.  I^h ,    Allentown ,    Pa 529 

s 

LUZERNE  COUNTY. 

Bonsey  &  Rifkin,    Wilkes-Barre,   Pa.,    53£ 

F.    B.    Wheeler,     Wyoming 598 

J.  D.  Anderson ,    Laketon ,  Pa. ,    609 

LYCOMING   COUNTY. 
Evenden  Bros. ,  Williamsport ,  Pa 607 

McKEAN  COUNTY. 
F.   S.  Palmer Bradford,   Pa.,    5o7 

MONROE  COUNTY. 

L.  D.  Eilenberger,   / . . .  K.  Stroudsbursr,   Pa.,    r)87 

S.  P.  Smiley,   Stroudsburg,   No.  810  Scott  St.,    jmO 

MONTGOMERY  COUNTY. 
Geo.  Shoettle Xorristown ,  Pa. ,    559 

NORTHAMPTON  COUNTY. 

Dominico  Sebastino ,    Roseto ,   Pa. ,    588 

Herbert  Inman ,   Easton ,  Pa. ,   597 

NORTHUMBERLAND  COUNTY. 

H.  P.  Frank Montandon ,   Pa. ,    545 

L.  W.  Foust, Watsontown ,    Pa. ,    571 
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No.  of 
Name.                               Place.                                                        Certificate. 

Philadelphia  county. 

Moore  Seed  Co. ,    Philadelphia ,    Pa. ,    552 

J.  n.  Giffen,   Philadelphia,  Pa.,  No.  5341  Webster  St.,   . . .  535 

Will.  Henry  Maiile Philadelphia,   Pa.,    530 

Henry  F.  Michel  Co., Philadelphia,   Pa 544 

Johnson  Seed  Co.,   Philadelphia,  Pa.,  No.  217  Market  St.,    ....  526 

Hosea  Waterer,    Philadelphia ,   Pa. ,    No.  107  S.  7th  St. ,    604 

Lit  Bros Philadelphia,    Pa.,    606 

SCHUYLKILL  COUNTY. 

W.  ().  Snyder,    Minei-sville,   Pa. ,    599 

TIOGA   COUNTY. 

\:.   H.   Wheaton,    Knoxville,  Pa.,   540 

Arthur  Edwards ,    Elkland ,   Pa. ,    617 

UNION   COUNTY. 

.1   r,.  Ol"^nl<»rf .Mimin'MM-;r,    p,,.,    UD    Su.  'J, :.*'"> 

VK\A\«;o   ( oi  \rv. 

!'^"'  •■•>         o  ]'[  .I'ki'Tj .     Pa ,". ^^ 
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YORK:  COUNTY. 

i\  H.  Snyder,    York,   Pa.,    No.  1101  W.  Poplar  St 543 

J.  H.  Painter,   York.  Pa. »  No.  235  E.  Prospect  St.,    585 

•Henry  Everhart ,    Manchester,   Pa 589 

I).  C.  Kauffraan ,    York ,  Pa. ,  No.  18  W.  Philadelphia ,  St 549 

OHIO. 

Jones  &  Vernon,    Troy,    Miama   Co. ,    Ohio 563 

Myers    Bros.    &   Co.,     Wilmot.   Stark  Co.,   Ohio,    562 
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REMARKS  BY  THE  ECONOMIC  ZOOLOGIST. 


These  Bulletins  are  free,  but  are  sent  only  to  persons  who  request 
them.  We  have  a  regular  mailing  list  which  is  maintained  without 
change  until  it  grows  to  such  an  extent  that  it  is  necessary  to  revise 
it.  This  is  generally  about  once  every  two  or  three  years.  Full  notice 
is  then  given  in  the  Bulletins  to  the  effect  that  the  list  is  to  be  re- 
vised, and  all  names  will  be  retained  of  persons  who  desire  the  Bulle- 
tins in  the  future.  If  your  neighbor  or  acquaintance  is  interested  In 
any  subjects  pertaining  to  the  work  of  this  office  and  treated  in  the 
Bulletin,  ask  him  to  send  us  a  postal  card  giving  his  name  and  ad- 
dress for  this  free  mailing  list,  or  you  may  send  his  name  and  ad- 
dress and  at  the  same  time  notify  him  that  you  have  done  so.  If 
he  is  not  so  notified  he  may  also  send  his  name,  and  this  will  result 
in  duplication  and  unnecessary  expense. 

Why  not  use  these  Bulletins  in  your  schools?  Some  of  them  fur- 
nish the  basis  for  manual  training  lesons,  nature  study,  and  litera- 
tur  for  reading,  as  well  as  the  elements  of  horticulture,  agriculture, 
entomology,  omithologv,  general  zo51ogy,  etc.  In  some  of  the  most 
progressive  schools  of  America,  such  as  the  city  of  Chicago,  thesd 
Bulletins  are  used  regularly  among  the  teachers.  In  the  State  of 
Pennsylvania  we  will  send  regularly  to  any  teacher  enough  Bulletins 
of  each  issue  to  supply  each  member  in  his  class  with  one  for  read- 
ing purposes.  All  that  is  necessary  is  to  let  us  know  how  many  are 
wanted,  and  they  will  be  furnished  free. 

The  State  can  do  nothing  that  will  result  in  more  good  than  train- 
ing young  folks  to  think  and  act  along  the  lines  of  practical  and 
scientific  subjects.  Your  co-operation  in  such  an  educational  cam- 
paign is  enlisted.  Officers  of  organizations  such  as  local  granges,  al- 
liances, farmers'  clubs,  horticultural  societies,  civic  clubs,  or  any 
other  organization  may  arrange  to  receive  enough  copies  of  each  issue 
of  the  Bulletin  to  be  distributed  at  the  meeting  of  the  club,  by  send- 
ing us  a  statement  of  the  desired  number  to  be  recorded  on  our  per- 
manent list.  However,  Bulletins  will  reach  readers  more  regularly 
and  promptly  by  each  having  his  own  name  on  our  mailing  list,  and 
thus  have  the  Bulletin  sent  directly  to  him.  When  a  change  of  ad- 
drss  is  to  be  made  care  should  be  taken  to  notify  us  promptly,  GIV- 
ING THE  NAME  OF  THE  FORMER  AS  WELL  AS  THE  NEW 
POST  OFFICE.    Various  subjects  are  treated  in  different  Bi?lletios, 
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and  persons  who  wish  back  numbers  on  any  particular  topic  within 
the  realm  of  this  office  can  obtain  them  by  writing  for  them. 
Address  all  communcations  and  specimens  to 

H.  A.  SURFACE, 

Economic  Zoologist, 

Harrisburg,  Pa. 


OUR  CHAT  WITH  READERS. 


1.  Bulletin  Wanted:  We  find  upon  attempting  to  make  up  com- 
plete sets  of  the  Bulletins  issued  by  this  office,  that  we  particularly 
need*  several  copies  of  the  April  and  May  issue,  1910,  combined  Num- 
bers 11  and  12,  of  Volume  VII,  of  the  Monthly  Bulletins.  We  shall 
appreciate  it  if  any  person  can  mail  to  us  one  or  more  copies  of  this 
issue.  Any  literature  at  our  command  will  be  gladly  sent  in  quantity 
in  exchange. 

.  2.  Avoid  Nostrums  and  Expensive  Materials:  Fruit  growers  have 
the  common  experience  that  as  soon  as  their  names  and  addresses  are 
published,  they  are  assailed  with  a  flood  of  circulars  advertising  all 
kinds  of  wares  and  materials.  We  take  this  occasion  to  issue  a 
warning  against  the  indiscriminate  use  of  nostrums  or  supplies  of 
any  kind  or  bi-and  that  are  not  known  to  l-u  absolutely  safe  to  u>o 
and  reasonably  economical.  Almost  all  insecticides  and  fungicides 
can  be  made  in  the  orchard  cheaper  than  they  can  be  purchased,  and 
the  quality  of  the  home-made  article  is  such  as  to  bring  good  results. 
Before  buying  supplies  it  is  best  to  write  to  this  office  for  informa- 
tion concerning  any  brand  or  firm.  *  This  is  given  promptly  and  im- 
partially. 

3.  Get  Good  Spraying  Apparatus.  It  pays  to  equip  ones  self  with 
good  apparatus.  This  saves  time  and  does  better  work,  and  gives 
far  greater  returns.  Use  long  hose,  good  extension  rod,  shut-off, 
bend  for  nozzles,  and  other  modem  equipment. 

4.  Take  Care  of  Apparatus.  It  pays  well  to  take  good  care  of 
spraying  apparatus.  Each  day  after  using  it  run  clear  water 
through  it,  and  remove,  wash  and  oil  the  nozzles.  Be  sure  that 
strainers  are  not  left  for  sediment  to  dry  in  them.  Before  putting 
apparatus  away,  wash  the  tanks  or  barrels  and  leave  clean  water  in 
the  wooden  vessels  to  prevent  their  drying  and  shrinking. 

5.  Attend   the  Orchard   Demonstrations.    "Ehis   spring,   in   each 
county,  Orchard  Demonstrations  will  be  given.    They  are  announced 
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in  the  local  press,  and  in  each  case  the  Demonstrator  will  be  there  on 
time  regardless  of  weather.  This  carries  practical,  modern  instruc- 
tion to  your  door.  No  one  can  afford  to  miss  it.  Take  specimens 
for  inspection,  ask  questions,  and  see  the  work  of  pruning  and  spray- 
ing properly  done.  Write  to  this  oflSce  for  such  help  as  can  be  given 
by  correspondence. 
Address, 

H.  A.  SURFACE, 

Economic  Zoologist, 
Harrisburg,  Pa. 


HOW  TO  AVOID  CULLS. 


The  greatest  source  of  loss  for  the  fruit  grower  is  in  the  produc- 
tion of  culls.  That  man  is  most  successful  as  a  producer  who  is 
able  to  reduce  the  percentage  of  culls  to  the  lowest  extent.  In  many 
orchards  heretofore  the  quality  of  the  fruit  has  been  such  that  it 
should  really  all  be  graded  as  "seconds"  or  "culls."  Any  person 
can  grow  a  few  large  and  well  colored  fruits  in  the  top  of  the  tree, 

# 

but  it  requires  horticultural  art  to  grow  fruits  of  uniform  size  and 
color  in  abundance  throughout  the  entire  tree  top.  A  poorly  grown 
or  imperfect  fruit  exhausts  the  vitality  of  the  tree  as  much  as  does 
one  that  is  perfect,  as  it  is  the  production  of  seed,  and  not  the  pro- 
duction of  fruit  pulp,  which  exhausts  the  energy  of  the  tree.  To  pro- 
duce a  bushel  of  small  seconds,  such  as  are  ordinarily  seen  in  too 
many  farm  orchards,  draws  upon  the  vitality  or  vital  resources  of  the 
tree  much  more  than  to  produce  a  bushel  of  good,  large,  fine  fruits, 
for  the  reason  that  there  are  many  more  seeds  in  the  former  than  in 
the  latter. 

Fancy  fruits  are  always  in  demand.  They  find  ready  sale  at  good 
prices.  The  poorer  they  are  in  quality  or  appearance  the  lower  the 
price.  Where  but  ten  per  cent,  of  the  fruit  of  the  tree  or  orchard  is 
good,  even  though  they  may  sell  at  a  high  price,  the  rest  must  be 
sold  at  such  a  low  price  (if  it  can  be  sold  at  all)  that  there  is  no 
profit  in  growing  any  of  it.  Where  a  tree  is  properly  cared  for, 
pruned,  sprayed  and  fed,  and  the  fruit  thinned,  this  fruit  will  be 
much  larger  and  more  uniform  in  size,  and  more  surely  an  annual 
crop,  than  where  it  is  allowed  to  grow  in  a  more  or  less  neglected 
manner  crowded  upon  the  tree.    Considering  only  the  reduced  in- 
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jurious  effects  upon  the  vigor  of  the  tree,  it  can  really  be  said  that  it 
costs  no  more  to  grow  good  fruits  than  to  grow  culls,  and  the  in- 
come  in  both  pleasure  and  profits  is  far  greater. 

The  inspiration  which  comes  to  the  grower  in  producing  a  fancy 
article,  realizing  that  he  has  put  his  knowledge  to  the  practical  test, 
and  has  produced  satisfactory  results,  is  one  of  the  greatest  sources 
of  pleasure  to  the  fruit  grower.  He  who  grows  fancy  fruits  is  proud 
of  his  achievemeijts,  as,  indeed,  he  has  cause  to  be.  He  who  grows 
poor  fruits  may  well  feel  that  he  has  failed  to  apply  the  principles 
of  advanced  horticulture  in  his  art  of  fruit  production,  and  thus  fails 
to  obtain  that  inspiration  and  impetus  which  impels  him  to  go  for- 
ward in  his  work  inspired  with  a  love  of  his  business  enterprise  and 
its  results. 

Many  persons  are  growing  culls  or  low  grade  fruits  because  they 
no  not  know  just  what  constituts  a  high  grade  product ;  nor  do  they 
know  how  to  obtain  such  results  from  their  own  efforts.  Therefore, 
it  is  fitting  to  say  that  fruit  of  the  right  kind  should  he  free  from  m- 
jury  by  vnsects  and  plant  diseases,  of  fair  size,  of  good  color,  and  of 
uniform  size  upon  the  same  tree  and  in  the  same  orchard,  and  free 
from  bruises  or  other  artificial  injury,  A  defect  in- any  one  of  these 
features  renders  the  fruit  inferior,  and,  consequently,  less  valuable. 
It  is  our  purpose  to  show  how  such  defects  can  be  avoided. 

In  brief,  only  by  the  practice  of  proper  horticultural  methods  and 
care  is  it  possible  to  produce  first  class  results.  Were  we  t6  tell  a  man 
what  to  do  to  avoid  culls,  we  should  say,  "prune,  spray,  fertilize,  cul- 
tivate, thin  the  fruit,  and  handle  all  fruit  properly  in  picking,  pack- 
ing and  shipping."  We  have  Bulletins  for  free  distribution  contain- 
ing articles  of  greater  or  less  length  touching  upon  these  various 
topics,  and  it  now  remains  to  tell  how  to  obtain  certain  results 
which  bear  directly  upon  the  elements  of  quality. 

i.  How  to  Orow  Fruit  Free  From  Insect  Injury, 

There  is  really  no  excuse  for  growing  much  insect-damaged  fruit 
in  this  State.  It  has  not  been  uncommon  to  see  marks  of  San  Jos6 
scale  and  other  scale  insects  on  fruits  in  market,  and  even  in  exhibi- 
tions. The  little  blotches  where  the  scale  insect  has  poisoned  the 
fruit  and  caused  the  red  strain  around  it  are  very  conspicuous  and 
easily  recognized.  The  Curculio  punctures  the  fruit  and  makes  it 
wormy  or  knotty,  while  the  Codling  moth  feeds  within  it  and  bores 
a  hole  through  the  fruit  (generally  at  the  blossom  end,  but  some- 
times at  the  side)  as  it  passes  out.  The  only  means  of  preventing 
damage  by  insects  is  to  apply  the  right  insecticide,  in  the  right  man- 
ner, at  the  right  time,  and  also  by  the  right  kind  of  apparatus.    Each 
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pest  is  likely  to  demand  special  treatment  for  its  ow^n  kind  in  regard 
to  the  kind  and  strength  of  material  to  use,  and  the  date  and  method 
of  application. 

San  Josi  Scale  and  Other  Scale  Insects,  For  the  San  Jos4  scale 
and  other  scale  insects  spray  with  the  boiled  lime-sulfur  solution, 
either  homemade  or  commercial,  before  the  blossoms  open.  Dilute 
the  commercial  lime-sulfur  solution  with  about  eight  times  its  bulk 
of  water,  or  make  your  own  lime-sulfur  solution  in  a  very  efficient 
and  economical  manner  by  boiling  together  for  one  hour,  one  pound 
of  quick  lime,  two  pounds  of  powdered  sulfur  and  one  gallon  of 
water.  After  letting  this  stand  and  settle,  the  red  liquid  can  be 
drawn  off  and  stored  as  concentrated  lime-sulfur  solution,  and  is 
chemically  exactly  the  same  as  the  commercial  material.  It  can  be 
used  as  a  winter  spray,  when  trees  or  bushes  are  dormant,  by  dilut- 
ing it  with  about  seven  or  eight  times  its  bulk  of  water,  which  need 
not  be  heated ;  or,  it  can  be  used  as  a  summer  spray  by  diluting  it  for 
apple,  pear  and  quince  with  about  forty  times  its  bulk  of  water,  and 
for  peach  using  one  gallon  of  the  solution  in  one  hundred  and  fifty 
gallons  of  water. 

As  an  insecticide  it  kills  the  scale  insects  with  which  it  comes  in 
contact  during  the  dormant  season,  and  it  does  not  injure  any  kind 
of  dormant  tree,  shrub  or  bush  to  which  it  is  applied  at  any  strength 
as  a  wash  or  a  spray.  It  also  destroys  the  eggs  of  the  Canker  worm, 
the  Tent  caterpillar.  Plant  lice  and  other  pests,  and  kills  the  Peach 
twig  borer  and  other  insects  with  which  it  may  come  in  contact.  It 
is  the  only  material  that  we  recommend  as  a  preparation  for  uni- 
formly spraying  all  trees  and  bushes  when  dormant.  It  is  best  to 
dilute  it  by  the  hydrometer  test,  following  the  directions  which  are 
sent  free  from  this  office  for  this  purpose. 

The  Codling  Moth.  The  most  important  insect  enemy  of  the  ap- 
ple, pear  and  quince  is  the  Codling  moth.  This  is  the  one  that  makes 
the  wormy  fruit.  Its  ravages  are  too  familiar  to  all.  Our  Demon- 
stration Work  has  shown  clearly  that  it  is  possible,  without  diffi- 
culty, to  reduce  the  damage  by  this  pest  to  two  per  cent,  of  the  fruit 
on  trees.  This  has  been  observed  in  several  Demonstation  Orchards 
throughout  the  State,  such  as  that  of  Mr.  D.  S.  Kloss,  at  Tyrone, 
Pa. ;  the  Huntingdon  Reformatory,  at  Huntingdon,  Pa. ;  the  orchard 
of  the  Norristown  Asylum,  at  Norristown,  Pa.;  the  Berks  County 
Almshouse;  and  others  examined  by  the  writer  when  many  fruit 
growers  and  visitors  were  present. 

The  best  treatment  for  the  Codling  moth  is  to  spray  just  after  the 
blossoms  fall,  and  again  in  about  a  month,  with  two  pounds  of  arsen- 
ate of  lead  in  each  fifty  gallons  of  liquid.  For  the  Codling  moth 
alone,  the  liquid  may  be  nothing  but  water,  but  it  is  better  to  make 
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the  dilute  lime-sulfur  solution  by  using  one  gallon  and  one  quart  of 
the  concentrated  material  in  fifty  gallons  of  water,  and  to  this  add 
the  two  pounds  of  arsenate  of  lead.  In  this  formula  we  refer  to  the 
arsenate  of  lead  in  paste  or  liquid  form.  Where  the  dry  powdered 
arsenate  of  lead  is  used,  only  one-half  as  much  will  be  required  as  of 
the  paste  form. 

In  spraying  for  the  Codling  moth  considerable  power  should  be 
used,  and  the  spray  should  be  applied  with  a  turn  on  the  end  of  the 
extension  rod  to  direct  the  nozzle  in  such  a  manner  as  to  throw  the 
liquid  well  into  the  calyx  end  of  the  fruit.  This  should  be  done  be- 
fore the  little  green  points  commence  to  close  together.  In  most 
cases  the  nozzle  should  be  held  above  the  fruit  and  the  spray  directe<l 
downward  over  it.  The  second  application  should  be  made  in  about 
one  month.  It  is  not  necessary  to  worry  about  bands  or  sticky  ap- 
plications, traps,  etc.,  for  the  Codling  moth  if  the  spraying  be  done 
with  the  material  of  proper  stength,  and  at  the  right  time.  Never 
spray  when  in  bloom. 

The  Curculio.  The  Curculio  is  the  little  brown  beetle  about  the 
size  of  a  small  pea  which  feeds  on  the  fruit  and  foliage  of  many  fruit 
trees  in  the  early  spring  and  summer,  and  lays  its  eggs  in  the  fruits. 
It  lives  in  the  form  of  a  larva  or  worm  in  the  little  fallen  apples, 
and  is  also  the  cause  of  worminess  in  peaches,  plums  and  cherries. 
The  feeding  punctures  are  recognized  as  crescents  or  moon-shaped 
marks  in  the  skin  of  the  fruit,  while  egg  punctures  are  made  mani- 
fest in  the  form  of  small  holes  in  the  same.  The  Curculio  larva 
does  not  develop  in  the  apples  and  pears  that  remain  upon  the  tree, 
but  it  does  live  in  those  which  fall  on  the  ground.  The  fruit  that  has 
been  stung  by  it,  but  which  remains  upon  the  tree,  becomes  very 
knotty  and  is,  of  course,  decidedly  inferior. 

It  has  been  believed  until  very  recently  that  the  best  remedy  for 
the  Curculio  was  to  jar  the  trees  over  a  cloth  or  net  to  act  as  a 
"curculio  catcher."  This  has  been  verv  effective,  but  so  tedious  as 
to  be  quite  expensive.  Now  thorough  spraying  with  arsenate  of  lead 
takes  the  place  of  jarring.  Spray  just  after  the  blossoms  fall,  and 
spray  peach  and  plum  again  just  after  the  little  brown  husks  or 
"collars"  fall  from  the  young  fruit.  Then  repeat  the  spraying  about 
once  every  three  weeks.  Spray  apples  and  pears  once  or  twice  after 
the  second  spraying  for  the  Codling  moth,  but  as  the  first  and  second 
sprayings  for  this  moth  is  the  time  appropriate  for  the  spraying  for 
the  Curculio  there  is  no  need  of  additional  applications  at  that  time 
for  the  last-named  insect.  It  should  be  remembered  that  the  arsen- 
ate of  lead  can  be  used  at  the  strength  of  from  two  to  three  pound^^ 
of  the  lead  paste  in  fifty  gallons  of  liquid,  the  "liquid,"  in  order  to 
act  as  a  fungicide  as  well  as  insecticide,  should  be  dilute  lime-sulfur 
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solution  of  Bordeaux  mixture,  with  the  preference  for  the  former. 
For  the  stone  fruits  the  lime-sulfur  solution  should  be  diluted  by 
using  only  one  gallon  in  one  hundred  and  fifty  gallons  of  water,  but 
to  each  fifty  gallons  of  this  the  two  pounds  of  arsenate  of  lead  can  be 
added,  just  the  same  as  the  two  pounds  in  fifty  gallons  slightly 
stronger  for  the  apple,  pear  and  quince. 

Other  insects  that  are  liable  to  injure  the  fruit  should  be  treated 
according  to  methods  recommended  for  each  respectively,  and  as 
information  concerning  means  of  suppressing  them  can  be  obtained 
free  from  the  office  of  the  Economic  Zoologist,  at  Harrisburg,  it  is 
not  necessary  to  fill  this  Bulletin  with  the  repeated  discussion  of 
methods  of  treating  them. 

2.  How  to  Avoid  Blemishss  by  Disease  Mark^, 

In  the  northern  part  of  Pennsylvania  there  is  a  pest  of  the  apple, 
pear  and  quince  that  is  very  serious,  and  which  demands  attention 
in  every  treatise  on  the  production  of  perfect  fruit.  This  is  the  Pear- 
leaf  blister  mite.  It  is  not  exactly  an  insect,  as  it  is  more  nearly  a 
spider.  It  is  not  a  disease,  but  it  is  an  enemy,  one  of  the  evil  effects 
of  which  is  a  blotching  of  the  surface  of  the  fruit.  Fortunately,  it 
is  easily  suppressed  by  spraying  during  the  dormant  season  with  the 
full  strength  lime-sulfur  solution,  the  same  as  for  San  Jos6  scale. 
This  is  because  the  mite  winters  under  the  scales  of  he  buds,  and  is 
to  be  treated  by  applications  when  dormant. 

Nearly  all  fungous  diseases  of  fruits  are  to  be  prevented  by  spray- 
ing with  a  fungicide,  which  is  a  material  that  will  destroy  the  germs 
of  the  diseases  before  they  enter  the  fruit  or  leaf  and  damage  the 
tissues  of  the  plant.  The  chief  fungicides  in  use  are  (1)  the  Bor- 
deaux mixture,  made  by  using  about  three  pounds  of  fresh  lime  and 
three  pounds  of  blue  stone  in  fifty  gallons  of  water;  and  (2)  dilute 
lime-sulfur  solution,  made  as  directed  above,  by  diluting  either  the 
home-boiled  or  comemrcial  article,  and  (3)  the  self -boiled  lime-sulfur 
solution,  made  by  heating  together  eight  pounds  of  lime  and  eight 
pounds  of  sulfur  by  the  slaking  of  the  lime  for  ten  minutes,  then  cool- 
ing to  fifty  gallons  of  water. 

In  applying  fungicides  it  should  be  remembered  that  the  leaves  of 
the  stone  fruits  are  more  delicate  than  those  of  pome  fruits,  or 
apple,  pear  and  quince,  and,  therefore,  the  liquid  should  be  applie<i 
more  dilute  on  the  foliage  of  peach  than  upon  that  of  apple.  This  is 
one  of  the  important  objections  against  planting  peaches  as  fillers 
in  apple  orchards. 

If  the  spraying  with  a  fungicide  is  to  be  done  at  the  same  time  as 
some  of  the  applications  of  insecticides,  it  is  economy  in  saving  time 
and  labor  to  mix  the  insecticide  (such  as  aresenate  of  lead)  in  a 
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fungicide  instead  of  in  water.  Thns  the  best  mixture  to  be  recom- 
mended for  an  apple  orchard  is  two  pounds  of  arsenate  of  lead  in 
fifty  gallons  of  dilute  lime-sulfup  solution,  made  by  using  one  gal- 
lon and  one  quart  of  the  strong  lime-sulfur  in  about  forty-nine  gal- 
lons of  wat^. 

The  first  application  of  the  fungicide  should  be  made  shortly  sitet 
the  buds  burst,  or  before  the  blossoms  open.  The  next  should  be  made 
just  after  the  blossoms  fall,  and  is  the  time  for  the  first  spraying  for 
the  Codling  moth  and  Curculio ;  and  during  the  summer  it  should  be 
applied  about  once  every  three  or  four  weeks,  until  after  midsummer, 
or  the  time  when  the  fruits  are  nearly  full  grown,  but  it  is,  as  a  rule, 
not  necessary  to  apply  the  fungicide  after  this  period.  However,  if 
heavy  rainfall  washes  the  material  from  the  leaves  or  fruit,  a  second 
application  should  be  made  as  soon  as  possible.  During  the  grow- 
ing season  it  should  be  applied  more  frequently  than  after  the  grow- 
ing season  has  passed. 

The  operator  should  keep  in  mind  that  the  chief  point  in  using  a 
fungicide  is  to  keep  the  surface  of  the  fruit  and  leaf  well  covered 
with  it,  in  order  that  disease  germs  which  may  fall  thereon  may  be 
destroyed  when  they  first  commence  to  develop,  and  before  they 
have  had  opportunity  to  enter  the  leaf  or  fruit.  Thus  a  thorough 
coating  of  this  material  present  all  the  time  is  the  best  possible 
means  of  preventing  damage  from  fungous  diseases.  However,  it 
should  be  remembered  that  some  diseases,  such  as  Apple  scab.  Bitter 
rot  ar^  Cedar  rust,  do  not  respond  as  readily  to  treatment,  especially 
with  certain  materials,  as  do  others.  For  example,  the  Bordeaux 
mixture  should  be  used  for  the  diseases  just  named,  instead  of  using 
the  lime-sulfur  solution,  while  the  self-boiled  lime-sulfur  solution 
is  probably  best  as  a  preventive  of  Bipe  Kot  of  plum  and  peach. 

Some  diseases  are  to  be  treated  by  other  means  than  spraying; 
as,  for  example,  in  preventing  damage  by  the  Cedar  rust  which  makes 
orange  colored  spots  in  the  fruit  and  leaf,  the  best  thing  to  do  is  to 
destroy  the  cedar  trees  within  a  radius  of  two  hundred  yards  of  the 
places  where  apples,  pears  and  quinces  are  grown.  Certain  other  dis- 
eases are  not  susceptible  to  check  by  the  spray  pump.  Among  these  are 
such  as  the  Pear  blight,  Peach  yellows,  etc. 

There  are  several  diseases  of  plants  that  are  not  directly  of  a 
fungoid  nature,  or  due  to  fungous  germs.  Some  are  bacterial,  such 
as  Fire  blight,  Pear  blight.  Black  blight,  or  Bark  blight,  as  it  is  vari- 
ously called.  The  Black-rotting  of  cabbage  is  an  example  of  a  bac- 
terial rather  than  of  a  fungous  disease.  Other  diseases  are  uncer- 
tain in  origin,  but  they  may  be  very  decided  in  their  effects.  Among 
these  are  the  Peach  yellows.  Little  peaches,  Peach  rosette,  etc. 
Spraying  does  no   good   for   these   diseases.    The   best   treatment 
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is  to  tear  out  the  trees  infected  with  them.  For  the  blight  cut  out 
the  blighted  parts  at  least  one  foot  below  the  point  of  infection 
and  bum  them,  being  careful  to  avoid  carrying  the  disease  from  one 
part  of  the  orchard  to  another,  or  from  one  tree  to  another  by  means 
of  germs  on  the  pruning  knife  or  saw.  To  avoid  this  wipe  it  with  u 
cloth  dipped  in  dilute  formalin  solution. 

Spraying  alone  is  not  sufficient  to  insure  perfection  of  fruit  from 
disease  marks.  The  tree  should  be  grown  on  soil  that  is  not  too  wet, 
and  in  a  location  where  there  is  planty  of  air  drainage;  it  should  be 
pruned  in  such  a  way  that  there  will  be  sufficient  ventilation  and  sun- 
shine in  its  top.  There  is  one  disease  particularly  known  as  "Fly 
speck  fungus  and  Sooty  blotch,"  which  blotches  fruits  as  though 
they  were  covered  or  marked  with  soot  in  spots.  This  discoloration 
to  fruit  prevents  it  from  being  marked  as  strictly  fancy.  It  occurs 
mostly  on  fruits  that  are  grown  where  there  is  not  sufficient  ventila- 
tion and  penetration  by  pure  air  and  sunshine.  A  well  pruned,  open- 
headed  tree  is  greater  proof  against  sooty  blotch  than  is  a  tree  that 
was  merely  sprayed  but  no  properly  pruned. 

3,  How  to  Orow  Fruits  of  Uniform  Size, 

This  is  something  of  considerable  importance  for  each  fruit  grower. 

The  art  of  grading  is  quite  an  accomplishment,  but  it  is  a  greater 
accomplishment  to  grow  fruits  that  do  not  need  to  be  graded.  The 
importance  of  uniformity  of  size  is  seen  when  we  remember  that  in 
every  fancy  package  of  fruit,  there  should  be  one  size  only.  In  pack- 
ing in  modem  small  packages,  like  the  bushel  box  for  apples,  it  is 
impossible  to  properly  pack  fruits  that  are  not  graded  to  just  one 
size.  When  large  and  small  fruits  are  sold  in  the  same  package  one 
destroys  the  appearance  and  selling  value  of  the  other.  If  a  person 
should  grow  large  and  small  fruits  of  the  same  kind,  it  will  pay  hira 
well  to  grade  them  in  size,  even  though  he  should  sell  the  fruits  of 
different  sizes  all  as  first  quality,  each  of  its  own  respective  size. 
There  are  persons  who  wish  the  large  fruits,  but,  fortunately,  many 
more  who  prefer  them  of  medium  size.  It  is  well  that  the  tendency 
of  the  times  is  toward  the  well  grown  fruit  of  medium  size,  and  away 
from  the  gigantic  fruits  that  are  sometimes  produced  on  young  or 
vigorous  trees,  and  which  do  not  fairly  represent  the  type  of  their 
variety. 

To  grow  fruits  of  fair  and  uniform  size  it  is  necessary  to  prune  the 
trees  well,  so  as  to  insure  a  fairly  vigorous,  or  at  least  uniform 
growth  throughout  the  top.  It  can  be  laid  down  as  a  fundamental 
principle  that  whatever  increases  the  vigor  or  growth  of  the  leaf  will 
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also  increase  the  vigor  or  growth  and  size  of  the  fruit.  Thus,  prun- 
ing when  dormant  is  one  of  the  first  steps  toward  increasing  the 
growth,  and,  consequently,  the  size  of  the  fruit. 

The  next  step  in  this  regard  is  to  feed  the  tree.  Fertilization  is 
essential.  We  can  not  expect  to  continue  to  produce  fruit  without 
putting  back  in  the  soil  the  material  that  must  be  taken  by  the  roots 
to  supply  the  essential  needs  in  building  fruit.  A  tree  growing  on 
poor  soil,  or  on  a  dry  hillside  will  produce  small  fruits,  while  those 
of  another  of  the  same  kind  in  fertile  soil,  or  where  it  is  damp,  will 
be  of  much  larger  size. 

The  elements  of  fertility  really  needed  are,  as  a  rule,  those  con- 
tained in  a  "complete  fertilizer,"  and  should  comprise  the  ingred- 
ients commonly  known  as  nitrogen,  phosphoric  acid  and  potasli. 
However,  it  can  justly  be  said  that  no  man  should  be  obliged  to  buy 
nitrogen  for  fruit  production.  He  should  get  his  land  in  shape  to 
grow  his  own.  This  is  grown  chiefly  by  the  use  of  the  clovers  or 
other  legume  plants,  such  as  soja  beans,  field  peas,  cow  peas,  vetch, 
etc.  It  may  be  necessary  to  purchase  phosphoric  acid  and  potash, 
but  it  is  an  easy  thing  for  a  man  to  apply  some  of  each  to  his  soil, 
and  thus  make  a  test  and  find  out  what  his  trees  need.  This  is  a  prac- 
tical way  to  question  the  trees  and  obtain  their  answer.  Whatever 
will  increase  the  vigor  of  the  trees,  showing  in  the  size  and  healthful- 
ness  of  the  leaf  and  fruit,  is  an  advantage;  and  this  should  be  em- 
ployed. In  fact,  a  well  fertilized  tree  is  one  that  is  well  fortified 
against  injury  by  insect  pests  and  most  plant  diseases,  in  comparison 
with  one  that  is  half  starved. 

Just  as  a  physician  looks  after  the  feeding  and  other  care  of  his 
patient,  as  well  as  attempting  to  cure  his  assailing  ills,  so  must  a 
horticulturist  maintain  the  vigor  of  his  trees  in  every  possible  way.  ^ 
At  the  same  time,  just  as  a  patient  may  suffer  from  overfeeding,  so 
can  a  tree  be  injured  by  the  addition  of  too  much  fertilizer  and  too 
much  attention.  For  example,  too  much  nitrogen  fertilizer  pushes 
the  growth  of  leaf  and  wood,  and  makes  fruit  of  too  large  size,  dull 
or  green  in  color,  and  poorer  in  keeping  quality  than  those  which  are 
grown  with  less  vigor.  Too  much  water  in  the  soil,  too  much  culti- 
vation, continued  late  cultivation,  and  too  much  nitrogen  fertilizer 
all  are  evils  that  should  be  watched  and  corrected,  remembering 
that  the  horticulturist  should  have  a  knowledge  of  what  is  enough 
and  know  how  to  get  it  in  the  most  effective  and  economic  manner 
and  at  the  right  time,  as  well  as  what  is  too  much  and  how  to  avoid  it. 
.  Among  the  nitrogen  fertilizers  that  are  used  with  good  effect  is 
such  as  stable  manure  or  barnyard  manure,  which  can  well  be  ap- 
plied to  any  orchard  at  any  time^  provided  the  woody  growth  is  not 
too  rank. 
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To  grow  fruits  of  good  size,  and  also  of  uniform  size,  water  at  the 
right  time  is  essential.  This  is  best  applied  by  means  of  cultiva- 
tion, to  retain  it  in  the  soil  for  the  time  when  the  trees  need  it.  Thus 
in  a  well  cultivated  orchard  you  are  much  more  liable  to  produce 
fruits  of  large  and  uniform  size,  than  in  one  that  is  not  cared  for  in 
this  r^ard.  The  cultivation  should  be  from  early  spring  until  mid- 
summer, and  should  be  sufficiently  frequent  to  retain,  for  the  use  of 
the  trees  for  the  summer  and  fall,  the  moisture  which  fell  as  snow  or 
rain  during  the  winter  and  spring. 

To  produce  fruits  of  uniform  size,  and  also  of  large  size,  it  is  ab- 
solutely necessary  that  thinning  be  practiced.  The  man  who  permits 
his  trees  to  attempt  to  bear  all  the  fruits  that  remain  or  "set"  upon 
them,  is  doing  himself  a  great  injustice.  Modem  horticulture  de- 
mands a  considerable  amount  of  thinning.  In  our  own  practice 
we  have  pulled  hundreds  of  bushels  of  peaches  from  our  trees  im- 
mediately after  the  June  drop,  and  have  been  well  rewarded  by  the 
crop  being  fully  as  large  and  fruits  much  larger  in  size  than  would 
have  been  produced  had  it  not  been  for  the  practice  of  thinning.  As 
explained  above,  these  fruits,  because  reduced  in  numbers  on  the 
same  tree,  have  not  been  as  exhaustive  on  the  trees  as  they  would 
have  been  had  thinning  not  been  practiced,  and  thus  the  trees  were 
able  to  bear  fruit  and  set  fruit  buds  during  the  same  year — ^prepar- 
ing for  the  next  year's  crop.  It  is  thus  seen  that  thinning,  in  addi- 
tion to  insuring  a  uniformity  of  size  of  fruits,  and  getting  rid  of 
those  that  are  damaged  by  insects,  fungous  diseases  or  other  means, 
also  preserves  the  vigor  of  the  trees,  equally  distributes  their  load, 
aids  in  preventing  breaking,  and  makes  it  much  more  liable  to  bear 
every  year,  instead  of  falling  into  the  old  routine  of  "every-other-year 
bearing."  This  "off"  and  "full  crop"  year  condition  is  caused  by  the 
bearing  of  an  extra  full  crop,  which  is  really  over-bearing,  with 
fruits  of  various  sizes  and  broken  branches,  but  demanding  a  rest  or 
"off  year"  to  follow. 

It  is  not  for  us  to  discuss  now  the  methods  of  thinning,  but  it  is 
enough  to  say  that  all  kinds  of  fruits  should  be  thinned,  and  indeed, 
should  be  thinned  much  more  than  most  persons  believe.  The  becit 
means  of  doing  this  is  by  hand;  and  although  at  first  it  may  appear 
tedious,  it  really  will  save  considerable  time  and  expense.  The  same 
fruits,  after  remaining  on  the  trees,  must  be  picked  by  fall.  If  the 
trees  are  properly  thinned  the  remaining  fruits  become  much  larger 
than  they  would  otherwise,  and  far  more  remain  on  the  trees  until 
picking  season  than  would  have  remained  had  the  trees  not  been 
thinned.  Because  of  the  large  and  uniform  size  they  yield  much 
greater  returns  in  money. 
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The  time  taken  to  pull  the  little  fruits  from  the  trees  and  throw 
them  upon  the  ground  is  not  nearly  as  long  as  would  have  been  re- 
quired to  pick  them  as  mature  fruits  and  place  them  in  vessels  to  be 
carried  away.  Thus  thinning  can  be  done  more  quickly  than  pick- 
ing, and  consequently  at  a  saving  of  time  and  money.  When  this  is 
considered,  together  with  the  benefits  of  the  production  of  fruits  of 
uniform  size,  and  the  lessened  drain  upon  the  vitality  of  the  tree,  and 
the  aid  toward  a  crop  each  year,  it  can  be  seen  that  it  will  pay  our 
orchardists  to  practice  the  art  of  thinning  much  more  extensively 
than  they  have  done  in  the  past.  It  will  pay  to  thin  all  kinds  of  fruit 
without  exception ;  and  the  person  who  wishes  to  grow  the  very  lar- 
gest and  finest  fruits  and  obtain  the  fancy  top  prices  for  the  best 
grown  fruit,  is  the  one  who  will  give  attention  to  the  comparatively 
new  art  of  thinning,  as  well  as  to  pruning,  spraying,  fertilizing,  cul- 
tivating his  trees,  and  properly  handling  his  fruit. 

If,  How  to  Grow  Fruits  of  Uniform  Color, 

The  color  of  fruit  is  one  of  the  most  important  attractive  features 
for  its  sale.  Why  do  customers  prefer  highly  colored  fruits?  It  is 
chiefly  because  of  the  fact  that  a  well  colored  specimen  of  any  variety 
has  been  better  grown  and  has  better  flavor  than  a  poorly  colored 
specimen  of  the  same  variety.  This  does  not  mean  that  a  red  apple 
has  better  quality  than  a  yellow  apple.  It  is  unfortunate  that  the 
buying  public  demands,  generally,  red  fruit,  while  some  of  the  very 
best,  such  as  the  Greenings,  Grimes  Golden,  and  the  Pippins  are  en- 
tirelv  without  this  color.  It  is  no  doubt  true  that  in  the  future  con- 
sumers  will  become  educated  to  buying  according  to  variety  rather 
than  mere  appearance.  Then  the  apples  and  other  fruits  which 
naturally  do  not  become  red  in  their  process  of  ripening  will  have  an 
equal  showing  with  those  varieties  that  are  more  highly  colored,  by 
standing  on  their  own  intrinsic  merits.  In  all  cases,  however,  it  is 
best  for  the  grower  to  produce  fruits  of  just  as  good  color  as 
possible,  and  the  production  of  fruits  that  are  uniformly  colored  is  an 
art  which  must  be  the  outcome  of  the  skillful  application  of  knowl- 
edge. It  should  be  explained  that  by  "uniform  color"  we  do  not 
mean  that  any  particular  apple  should  be  a  solid  color  of  one  kind, 
but  w«  do  mean  that  all  apples  grown  on  one  tree  should  contain 
practically  the  same  amount  of  the  color  that  belongs  to  that  variety 
when  well  grown.  It  really  makes  no  difference  how  perfect  the 
fruit,  nor  how  uniform  in  size,  if  it  is  not  uniform  in  color  it  cannot 
be  marketed  as  strictly  fancy  fruit.  The  eastern  growers  should  know 
that  in  the  West,  where  grading  has  reached  its  highest  perfection, 
fruits  are  graded  down  for  lack  of  sufficient  amount  of  coloration 
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just  as  surely  as  they  are  graded  into  lower  classes  for  injury  by 
diseases,  insects,  or  bruises;  and  they  are  also  placed  in  different 
grades  according  to  size. 

In  growing  fruits  of  high  color  one  of  the  important  desiderata  is 
land  elevation  and  proper  soil.  It  is  probably  true  that  iron  in  the 
soil  is  as  necessary  for  producing  the  red  color  of  an  apple  or  peach 
as  it  is  for  producing  the  red  tint  in  our  own  blood.  Yet  practically 
all  soil  contains  enough  iron  to  give  full  coloration  to  fruits  if  the 
other  features  of  orchard  management  are  correct.  In  other  words, 
it  is  scarcely  necessary  to  take  the  trouble  to  scatter  iron  filings,  tin 
cans,  etc.,  around  trees  for  the  sake  of  giving  the  soil  iron  enough  to 
produce  more  highly  colored  fruits.  In  fact,  we  have  record  of  where 
this  has  been  done  to  the  detriment  rather  than  to  the  benefit  of  the 
trees. 

Good  fruit  soil,  containing  some  iron,  and  well  grown,  healthy, 
properly  pruned,  open-headed  trees,  are  the  fii*st  factors  in  giving  color 
to  fruits.  Pruning  is  an  element  that  contributes  greatly  toward 
color.  Where  a  tree  is  grown  by  the  tall,  central  shaft  system,  like 
the  central  stem  of  a  pine  tree,  its  branches  close  together  as  they 
sink  downward  by  the  weight  of  the  fruit  and  the  result  then  is  to 
produce  highly  colored  fruits  on  the  outside  where  the  sunshine  falls 
upon  them,  and  poorly  colored  fruits  on  the  inside.  On  the  other 
hand,  a  tree  that  is  grown  by  the  open-head  system,  which  is  exactly 
the  reverse  of  the  central  stem  system,  is  so  open  that  as  its  branches 
become  laden  with  fruit  and  droop  away  from  the  open  center,  the 
sunshine  enters  and  falls  upon  most  of  the  fruit  on  the  tree  and  colors 
it  much  more  uniformly. 

It  should  be  remembered  that  whatever  tends  to  produce  a  vigorous 
growth  of  leaf  or  fruit  is  unfavorable  to  high  coloration ;  therefore, 
nitrogen  fertilizer,  in  the  form  of  Nitrate  of  Soda  or  manure,  late 
cultivation,  late  irrigation,  and  strong  dormant  pruning — all  of  which 
tend  to  push  more  vigorous  growth — are  unfavorable  to  the  produc- 
tion of  highly  colored  fruits.  Thus  fruits  which  are  produced  on  trees 
that  have  been  fertilized  witli  Phosphoric  Acid  and  Potash,  with  the 
nitrogen  reduced,  and  which  have  been  grown  by  the  sod  mulch  sys- 
tem, or  some  other  system  that  has  not  resulted  in  rankest  growth, 
and  which  have  been  only  moderately  pruned  during  the  winter,  and 
also  pruned  to  some  extent  during  the  summer,  are,  as  a  rule,  the  best 
in  color. 

To  obtain  fruits  of  uniform  color  it  is  necessary  to  have  it  properly 
thinned  and  have  the  trees  so  pruned  that  there  will  be  no  dense 
places  where  the  light,  air  and  heat  cannot  readily  enter.  Light  sum- 
mer pruning  not  only  helps  in  producing  fruits  of  good  color,  but  is 
also  an  advantage,  if  done  at  the  right  time,  in  setting  fruit  buds  for 
the  next  year's  crop. 


There  is  a  generally  prevalent  idea  that  spraying  is  the  panacea  for 
all  the  ills  of  the  horticulturist  and  is  the  chief  factor  in  producing 
fruits  of  large  size  and  high  color.  As  a  matter  of  fact,  ispraying 
tends  to  produce  fruits  of  lower  color  rather  than  higher,  for  the 
reason  that  it  increases  the  vigor  and  vitality  of  the  tree  and  thus 
brings  it  under  the  general  rule  of  "Whatever  stimulates  growth 
tends  to  reduce  high  coloration."  However,  it  is  also  known  that 
spraying  keeps  the  fruit  longer  on  the  trees,  and  thus  gives  time  for 
greater  development  of  color,  and  by  the  close  of  the  later  picking 
period  the  sprayed  fruits,  picked  late,  will  have  developed  fully  as 
much  color  as  the  unsprayed  fruits  which  have  dropped  or  have  been 
picked  early.  It  is  also  often  thought  that  spraying  will  produce 
larger  fruits.  This  is  a  mistake,  as  size  is  not  due  to  spraying,  so 
much  as  it  is  due  to  properly  pruning,  feeding  and  watering  or  culti- 
vating the  tree. 


5.  How  to  Avoid  Wind  Falls  and  Early  Dropping, 

The  greatest  objection  to  certain  fruits  of  very  high  quality,  such 
as  the  Baldwin,  is  that  they  drop  early.  It  is  not  generally  known 
that  this  evil  can  be  corrected  by  a  proper  modem  horticultural 
practice.  It  can  again  be  stated  that  it  is  a  general  rule  that  wJiat- 
ever  factors  tend  to  increase  the  vigor  of  the  tree  hold  both  the  foilage 
and  the  fruits  later  in  the  fall.  Every  person  has  noticed  how  some 
trees  retain  their  green  leaves  until  very  Jate  in  the  fall,  while 
others  drop  their  leaves  early.  It  is  the  vigorous  trees  which 
retain  their  foilage,  and  those  which  for  any  reason  are  enfeebled 
drop  them  sooner.  The  same  is  true  of  the  fruits.  On  vigorous  trees 
we  see  the  late-hanging  fruits,  while  from  a  sickly  tree  of  the  same 
kind  we  find  the  fruits  dropping  early.  Spraying  increases  the  health- 
fulness  of  the  trees,  and  especially  of  the  leaves  and  fruit.  Con- 
sequently spraying  results,  not  only  in  perfect  fruit  in  r^ard  to  free- 
dom from  fungous  diseases  and  insects,  but  also  in  fruits  that  stay 
later  on  the  tree.  In  this  connection  it  should  also  be  mentioned  that 
sprayed  fruits  keep  longer  in  storage  or  in  the  cellar  or  bin  than  those 
that  are  unsprayed.  It  is  because  the  application  of  the  fungicide  de- 
stroyed the  disease  germs  which  would  have  started  decay  sooner. 
We  have  observed  this  in  all  fruits,  and  have  had  it  reported  to  us 
several  times,  but  a  striking  example,  worthy  of  note,  is  seen  in  the  ex- 
perience of  Mr.  W.  H.  Banzhaf,  of  Muncy,  Pa.,  who  is  the  recently 
elected  president  of  the  Lycoming  County  Horticultural  Association. 
He  reported  to  us  recently  that  his  apples,  kept  in  an  ordinary  cellar 
in  barrels,  were  keeping  remarkably  well  on  the  first  of  March.  In 
^rting  three  barrels  he  found  only  twelve  specked  apples,  while  at 
^me  date  his  neighbors,  who  did  not  spray,  were  finding  one  half 
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of  their  apples^  of  the  satn6  Varieties,  in  ft  inotr^  or  less  decayed  con- 
dition. 

Other  factors  which  contribute  to  keeping  fruit  late  on  the  tree 
are,  (1)  planting  on  northern  exposure,  (2)  severe  dormant  pruning, 
(3)  cultivating,  and  (4)  stimulating  growth  by  nitrogen  fertilizer. 
It  is  true  that  the  same  variety  of  tree,  growing  on  a  northern  slope, 
ripens  its  fruit  later  than  one  growing  on  a  southern  slope,  but  in 
many  cases,  as  for  example,  bearing  Baldwin  trees,  the  direction  of 
the  slope  cannot  be  altered,  and  the  question  arises  as  to  how  to 
keep  the  fruit  later  on  such  trees. 

Cultivation  certainly  has  its  place  in  retaining  the  fruit.  It  is  one 
of  the  factors  that  increases  the  vigor  of  the  tree.  Late  cultivation 
particularly  has  this  effect.  Apple  trees  are  not  nearly  as  subject 
to  injury  by  freezing  following  late  cultivation  as  are  peach  trees, 
consequently,  this  can  be  practiced  for  the  apple  with  good  results. 

Nitrogen  fertilizer,  especially  such  as  Nitrate  of  Soda,  which  stim 
ulates  vigorous  growth,  certainly  aids  in  retaining  both  foliage  and 
fruit,  and  consequently  the  application  of  Nitrate  of  Soda  in  the  sum- 
mer is  one  of  the  means  of  helping  to  retain  on  the  trees  those  fruits 
that  would  fall  early.  Other  forms  of  nitrogen  fertilizer  than  Nitrate 
of  Soda  applied  earlier,  would  have  the  same  results,  but  the 
most  quickly  acting  plant  stimulant  in  r^ard  to  growth  is  this  Ni- 
trate which  can,  therefore,  be  applied  later  in  the  season  than  can 
the  other  forms,  when  applied  foT  the  purpose  of  retaining  the  fruit  on 
the  tree. 

Dormant  pruning  is  another  factor  that  stimulates  the  growth  of 
the  fruit  and  consequently  keeps  it  later,  but  it  is  not  advisable  to 
overdo  this  practice.  It  is  certain  that  fruit  can  be  held  late  on  the 
trees  by  late  cultivation,  the  application  of  nitrogen  fertilizer,  and 
thorough  spraying  with  a  fungicide.  Where  these  can  be  combined 
with  dormant  pruning  and  a  northern  exposure  one  has  all  the  factors 
that  will  be  needed,  and  perhaps  all  that  are  possible,  to  contribute 
toward  this  object 

6.  How  to  Avoid  Bruise  Marks  on  Fruits, 

It  makes  no  difference  how  well  fruits  are  grown,  how  large  in 
size,  how  high  their  color,  nor  how  perfect  they  may  be  in  freedom 
from  injury  by  insects  or  disease,  if  they  are  bruised  they  can  not  be 
packed  and  sold  in  the  grade  known  as  "fancy,"  but  must  be  rated  as 
"seconds"  or  "culls"  depending  upon  the  amount  of  bruises. 

Fruit  growers  must  study  how  to  gather  their  fruits  without  in- 
jury, and  how  to  put  them  on  the  market  in  a  careful  and  perfect  man- 
ner. To  facilitate  this  certain  conditions  must  be  in  their  favor. 
For  example,  it  is  impossible  to  climb  a  long  extension  ladder  to  a 
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three-story  old-fashioned  tree,  and  pick  fruits  in  a  bag,  as  by  the 
old  method,  climb  down  the  ladder,  pour  the  fruit  on  the  ground,  sort 
the  same,  grade  it,  re-pile  it,  and  pack  it  into  barrels,  without  con- 
siderable damage  in  the  process  of  handling. 

In  the  first  place,  the  tall  tree  should  be  eliminated  by  proper 
pruning,  if  not  by  the  axa  One  need  not  hesitate  about  lowering  the 
tops  of  his  tall  trees.  We  have  seen  this  done  again  and  again.  For 
example,  it  is  well  known  that  the  Winter  Sweet  Paradise  apple  be- 
becomes  very  tall,  and  under  ordinary  circumstances  bears  its  fruit 
only  toward  the  top.  In  our  Demonstration  Orchard  of  Mr.  D.  S. 
Kloss,  of  Tyrone,  last  fall  we  saw  the  most  magnificent  specimens 
of  Winter  Sweet  l^aradise  on  low  branches,  that  were  actually 
touching  the  ground.  The  top  of  the  trees  had  been  cut  two  years 
before,  and  the  lower  branches  had  borne  fruit  for  the  first  time 
in  many  years.  From  one-third  to  one-half  of  the  top  of  a  tall  tree 
can  be  cut  out  at  any  time  when  dormant.  A  trunk  six  inches  or 
more  across  can  be  sawed  off  just  above  a  side  limb,  and  the  top  re- 
moved. 

The  method  above  described  will,  of  course,  force  the  formation  of 
water  sprouts  throughout  the  remaining  living  parts.  Some  of  these 
should  be  left  to  use  in  forming  a  new  low  top  on  the  tree,  but  most 
of  them  should  be  removed  by  cutting  again  during  another  season. 
When  the  top  may  be  brought  still  lower,  if  desired.  The  low-headed, 
open,  spreading  tree  facilitates  all  the  essential  horticultural  opera- 
tions, such  as  pruning,  spraying,  thinning  and  picking  the  fruit,  and 
also  insures  higher  color  and  greater  freedom  from  windfallen  fruits. 

It  must  be  remembered  that  there  are  not  nearly  so  many  windfalls 
under  low-headed  trees  as  there  are  under  tall-headed  trees  of  the 
same  kind.  Also,  when  apples  do  fall  from  the  low  trees  they  are 
nut  damaged  so  badly  as  when  falling  from  the  high  ones.  It  ap- 
pears that  the  wind  does  not  have  as  much  effect  on  low  trees  as  on 
high,  and,  consequently  on  the  former,  there  is  nowhere  near  as 
much  loss  from  this  source. 

Picking  apples  from  low-headed  trees  can  be  done  with  much 
greater  safety  to  the  pickers,  with  less  damage  to  the  fruit,  and  in 
less  time  than  in  picking  it  from  tall  ladders.  It  is  too  often  dam- 
aged by  dragging  it  over  the  ladders  or  limbs  in  climbing  down  the 
tall  trees.    All  such  bruising  should  be  avoided. 

The  vessels  used  in  picking  become  important.  The  old-style 
method  of  picking  in  grain  bags  swung  over  the  shoulders  of  the 
operators  should  be  discarded.  This  gives  opportunity  for  each  ap- 
ple to  rub  against  its  neighbor,  and  there  is  danger  of  the  stems 
cutting  the  skin  and  making  bruises  where  disease  germs  will  enter 
as  well  as  general  bruising,  and  rubbing  from  the  surface  of  the 
fruit  the  fine  waxy  covering  which  is  called  the  "bloom,"  and  which 
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is  really  a  natural  antiseptic  coating  keeping  out  disease  germs.  The 
polished  apple*  may  look  nicer  than  one  that  has  not  been  rubbed  or 
polished,  but  it  will  not  keep  as  long,  and  it  is  not  in  its  natural 
condition. 

Apples  picked  in  bags  will  be  much  more  injured  in  the  process 
of  handling  than  those  picked  in  baskets  or  buckets.  The  best  pick- 
ing vessel  is  a  basket  with  a  smooth  bottom  of  fiat  wood,  which  can 
be  lined  with  cloth  to  prevent  bruising. 

The  picker  should  avoid  handling  fruit  of  any  and  all  kinds  more 
than  is  necessary.  Where  the  fruit  is  properly  grown,  and  of  uni- 
form size  and  color,  it  does  not  need  to  be  graded  or  sorted,  and,  con- 
sequently, it  is  by  all  means  cheapest  and  best  to  pick  it  and  put  it 
directly  into  shipping  packages.  It  must  be  understood  that  the 
more  any  fruit  is  handled,  the  more  it  is  liable  to  be  damaged  by 
bruising.  The  grower  should  make  a  study  of  the  best  methods  of 
gathering  his  fruit  and  putting  it  upon  the  market  with  the  least 
amount  of  handling  or  turning  from  one  vessel  to  another. 

Bruises  not  only  spoil  the  appearance  of  the  fruit,  but  they  detract 
from  its  keeping  quality.  In  most  cases  disease  germs  enter  and  de- 
cay commences  where  the  skin  is  broken.  Of  course,  over-ripe  fruits 
are  more  liable  to  be  damaged  than  those  that  are  picked  at  the  right 
time.  Thus  the  grower  should  make  a  study  of  the  time  of  picking, 
and  perform  all  operations  at  the  season  that  is  most  timely  to  ob- 
tain the  best  results. 


GRAFTING  AND  BUDDING. 


It  is  a  matter  of  common  knowledge  that  seeds  of  improved  varie- 
ties of  fruits  and  nuts  when  planted  will  not,  as  a  rule,  produce  trees 
which  bear  the  same  quality  of  fruit.  A  peach  seed  of  the  finest  of 
freestone  variety  will  usually  produce  a  "cling,"  and  trees  grown 
from  the  seeds  of  the  Bartlett  pear  will  produce  fruit  of  a  quality  in- 
ferior to  that  of  the  parent  tree.  This  is  explained  on  the  ground  of 
"reversion  to  the  original  type"  from  which  the  improved  variety  was 
derived.  Occasionally,  however,  as  a  result  of  variation,  a  superior 
quality  of  fruit  will  be  produced  on  seedling  trees,  and  this  may  be- 
come the  basis  of  a  new  variety  when  propagated  by  grafting,  cuttings 
or  budding.  This  brings  us  to  a  consideration  of  the  science  and 
art  of  grafting,  which  occupies  an  important  place  in  the  domain  of 
horticulture,  since  by  means  of  this  process  plants  of  desired  quality, 
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as  well  as  non-seed  bearing  plants,  may  be  propagated  on  a  commer- 
cial scale  with  certainty  of  results. 

The  term  "grafting''  in  its  wide  sense  comprises  the  process  or 
operation  of  transferring  a  living  part  of  one  plant  onto  another 
with  the  intention  that  the  part  shall  produce  a  growth  upon  the 
foster  root  which  will  have  all  the  characteristics  of  the  plant  from 
which  it  was  cut.  By  this  means  it  is  possible  to  perpetuate  varie- 
ties of  plants  of  certain  desired  quality  or  habits,  and  even  continue 
any  variation  or  type  of  any  variety,  which  is  the  chief  office  of 
grafting.  It  is  also  employed  in  cases  in  which  plants  do  not  bear 
seeds,  or  in  which  seeds  do  not  come  true  to  name  or  are  hard  to 
germinate,  or  when  the  plants  cannot  be  propagated  by  cuttings. 
Another  purpose  of  grafting  is  to  produce  some  marked  change  i'l 
the  nature  of  the  scion,  as  for  example,  rendering  it  more  dwarfed, — 
as  in  the  case  of  dwarf  fruit  trees. 

Still  another  object  of  grafting  is  to  adapt  plants  to  adverse  soils 
and  climates.  A  sample  of  this  is  the  general  use  of  the  peach  stock 
in  the  southern  States  upon  which  to  bud  the  plum,  and  working 
the  apple  on  roots  of  the  Siberian  crab  to  make  them  sufficiently 
hardy  to  withstand  a  very  severe  climate. 

The  extent  of  the  effects  of  the  stock  on  the  scion  is  still  a  matter 
of  dispute,  but  it  is  mechanical  rather  than  physicological.  This  is 
illustrated  by  the  process  of  dwarfing  fruit  trees  in  which  standar.l 
fruits  are  grafted  upon  stocks  of  smaller  sized  varieties.  Pears  are 
dwarfed  by  grafting  on  the  quince,  and  apple  by  working  them  on 
Paradise  or  "Doucin"  stock.  In  these  cases  the  stocks  dwarf  the 
scions,  and  the  result  is  a  dwarf  or  smaller  sized  tree  of  a  standard 
variety  of  fruit.  Vigorous  stocks  increase  the  growth  of  the  scions. 
Thus,  top-working  such  varieties  as  Northern  Spy  and  Greening, 
which  are  vigorous  growers,  increases  the  growth  of  varieties  whose 
habits  of  growth  are  not  so  vigorous.    As  a  rule,  however,  each  part 
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of  the  combined  plant,  the  stock  and  the  scion,  maintains  its  indi- 
viduality. 

There  are  instances,  also,  where  scions  from  very  vigorous  trees 
have  been  worked  upon  less  vigorous  varieties,  which  have  tended  to 
make  the  roots  grow  deeper  in  the  soil.  There  is,  also,  a  case  cite'i 
in  which  the  Clairgeau  pear  grafted  upon  a  variety  known  as  the 
Astontown, — pears  which  are  very  different  in  shape, — ^produced 
pears  of  a  shape  intermediate  between  the  two. 

There  have  been  described  over  one  hundred  different  kinds  of 
grafting,  but  in  general  all  grafting  may  be  classified  into  four 
groups,  viz.,  1.  Bud-grafting,  or  budding.  2.  Scion  grafting,  or 
grafting  proper.  3.  Bridge  grafting.  4.  Grafting  by  approach,  or 
inarching. 
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Scion  grafting  proper,  differs  from  "budding''  in  that  a  woody  scion 
or  twig  is  inserted  into  the  stock  instead  of  a  single  bud.  Among 
the  many  kinds  of  general  grafting  the  most  common  are: 

(1).  Budding,  The  operation  of  budding  consists  of  inserting  a 
single  bud  underneath  the  bark  of  the  stock.  This  may  be  done  when- 
ever the  bark  will  peel,  and  buds  of  proper  maturity  can  be  obtained. 
Usually  this  takes  place  in  the  early  spring  and  late  summer  or  early 
fall,  and  the  operation  in  the  nurseries  is,  therefore,  done  at  those 
times.  In  fall  budding,  the  buds  are  obtained  from  twigs  of  the  same 
seasons  growth,  while  in  the  spring  they  are  cut  from  the  previous  sea- 
sons growth.  Nearly  all  varieties  of  trees  are  budded  in  the  nurseries 
including  peaches,  plums,  cherries,  and  most  stone  fruits,  and  also 
apples  and  pears  in  the  eastern  United  States.  Buds  can  also  be  in- 
serted in  the  new  growths  in  the  tops  of  young  trees  instead  of  scions 
for  the  purpose  of  changing  the  tree  into  a  different  variety.  Since 
it  is  preferable  to  set  the  buds  into  twigs  of  the  present  seasons 
growth  rather  than  in  those  two  or  three  years  old,  these  are  better 
cut  back  and  the  buds  set  into  suckers  instead. 

The  process  of  budding  may  be  described  as  follows:  The  budder 
selects  the  cutting  of  mature  buds,  which  is  called  the  "stick." 
Since  not  all  of  the  buds  are  of  equal  value,  the  budder  rejects  those 
from  the  top  and  bottom  of  the  seasons  growth.  In  fall  budding 
the  leaves  are  still  on  the  sticks,  and  these  will  be  cut  off,  leaving 
about  one-fourth  inch  of  the  leaf  stem  for  a  handle  to  the  bud. 

The  ordinary  operation  of  budding  is  often  called  shield  budding, 
from  the  shape  of  the  cut  bud.  Placing  his  thumb  upon  the  bud  on 
the  stick  the  budder  passes  a  sharp  knife  beneath  it,  cutting  just  be- 
neath the  bud  and  slightly  into  the  wood.  If  a  little  shield  of  wood 
be  removed  with  the  bud  this  will  not  interfere,  as  a  rule,  with  its 
growth,  and  by  many,  budders  is  not  removed.  Most  budders  cut 
all  the  buds  on  a  stick  before  using  them,  allowing  each  to  remain 
attached  to  the  same  by  a  small  connection  of  bark,  which  is  cut  off 
as  the  buds  are  needed. 

The  stock  should  be  prepared  by  removing  the  leaves  and  twigs 
for  several  inches  about  the  point  into  which  the  bud  is  to  to  be  in- 
serted. Stripping  them  off  three  or  four  days  previous  to  budding, 
however,  often  results  in  drying  up  the  sap,  and  thus  interferes  witli 
the  operation.  Buds  are  preferably  inserted  within  two  or  three 
inches  of  the  ground,  so  as  to  avoid  the  growth  of  shoots  from  the 
stock  below  the  bud,  and  on  the  north  side  in  order  that  they  be 
shaded  from  the  sun. 

With  a  round-pointed  or  thumb-shaped  knife  the  budder  makes 
a  T-shaped  incision  just  through  the  bark.  The  crosswise  cut  is 
made  first,  and  when  the  vertical  cut  is  made  the  knife  is  deftly 
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turned  from  side  to  side  to  loosen  the  triangular  flaps  of  bark  be- 
tween which  the  bud  is  now  inserted,  being  shoved  entirely  within 
the  cleft.  The  bud  is  tied  with  four  or  five  turns  of  raffia,  the  lower 
end  of  which  is  held  by  being  covered  with  one  of  the  turns,  and  the 
upper  drawn  into  a  notch  cut  into  the  side  of  the  stock. 

The  bud  set  in  the  fall  does  not  develop  into  a  shoot  during  the 
same  season,  but  merely  grows  fast  or  sticks  to  the  stock.  A  few 
weeks  after  setting  of  the  hud  the  tie  is  cut  so  as  not  to  interfere  with 
the  gi'owth  of  the  stock.  The  following  spring  the  tree  is  cut  off  an 
inch  above  the  bud. 

In  the  southern  part  of  the  country  peach  trees  may  be  large 
enough  in  the  early  part  of  the  summer  to  bud  them  the  same  sea- 
son the  seeds  are  planted.  This  work  is  usually  done  during  the 
month  of  June,  and  for  this  reason  such  budded  peach  trees  are 
called  "June  buds."  Care  must  be  taken  to  keep  the  stock  trimmed 
of  leaves  and  shoots  in  order  to  secure  proper  growth  of  the  bud. 

(2)  Cleft-grafting.  This  consists  of  inserting  a  wedge-shaped 
scion  into  a  cleft  or  split  in  the  stock.  It  is  preferably  used  in  stocks 
an  inch  or  more  in  diameter,  and  for  this  reason  lends  itself  readily 
to  topworking  all  kinds  of  trees.  The  stock  is  cut  off  and  split  with 
a  knife  made  specially  for  the  purpose.  The  cleft  is  then  pried  open, 
and  the  scion  inserted  in  such  a  manner  that  the  cambium  layer  of 
the  stock  and  scion  meet.  The  contact  of  inner  bark  layer  of  each 
is  the  essential  point.  The  placing  of  the  scion  is  the  most  im- 
portant operation  of  grafting,  and  upon  this  depends  largely  the  suc- 
cess or  failure  of  the  work.  Shape  the  scion  in  such  a  manner  that 
the  outer  side  of  the  wedge  is  slightly  thicker  than  the  inner.  It  is 
well  also  to  set  it  in  the  cleft  in  a  slightly  slanting  position,  in  order 
to  insure  the  cambium  layers  of  the  scion  and  stock  to  meet.  The 
entire  cut  surface  is  then  securely  waxed  to  prevent  injury  by  evapo- 
ration. 

Cleft  grafting  is  performed  in  early  spring  before  the  time  of  the 
bursting  of  the  buds.  The  scions  should  be  cut  from  the  last  year's 
growth  while  yet  perfectly  dormant  and  stored  in  sand  or  sawdust 
in  the  cellar  or  other  cool  place  until  the  time  for  grafting.  Twigs 
for  use  as  scions  can  be  kept  in  good  condition  by  inserting  the  cut 
ends  in  potatoes. 

Two  scions  are  usually  set  in  each  cleft,  thus  doubling  the  chance 
of  success.  After  a  year  one  should  be  cut  off  and  the  other  tipped 
to  make  it  branch.  It  is  important  to  prevent  the  growth  of  twigs 
near  the  graft,  so  as  to  give  it  the  undivided  supply  of  sap. 

Grafting  wax  can  be  either  purchased  in  agricultural  supply  stores 
or  mada    One  of  the  best  formulas  is  the  following:  • 

Rendered  tallow,  1  part. 
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Beeswax,  2  parts. 
Eesin,  4  parts. 

Melt  all  together,  and  pour  into  a  pail  of  water  to  harden.  Then 
pull  it  until  it  becomes  light  colored  and  develops  a  grain. 

(3).  Bridge  Grafting  is  a  modification  of  scion  grafting,  and  is 
used  to  bridge  wounds  or  girdles,  such  as  are  made  by  mice  and 
rabbits  during  the  winter.  The  edges  of  the  girdles  are  trimmed 
back  to  the  living  bark,  and  scions  cut  to  the  proper  length  to 
bridge  the  wound,  whittled  wedge-shaped  at  each  end  and  inserted 
in  clefts  in  the  bark  above  and  below.  The  edges  of  the  bark  and 
ends  of  the  scions  are  then  bandaged  and  waxed  as  in  cleft  grafting. 

Bark-grafting  or  Crown-grafting  is  a  method  used  in  grafting 
large  limbs,  and,  which  are  therefore,  not  suitable  for  cleft  grafting. 
Bj  this  method  the  scions  are  cut  thin,  and  inserted  between  the  bark 
and  wood  of  the  stock.  The  bark  is  then  securely  bound  and  the  cut 
surface  waxed. 

Whip  grafting  is  used  on  very  small  stock,  and  in  the  nursery,  es- 
pecially in  the  West  where  it  is  employed  in  root  grafting  apple  and 
pear  trees.  In  this  operation  the  scion  and  stock  should  be  of  about 
the  same  size,  so  that  the  slanting  cut  on  each  will  fit  together.  A 
split,  forming  a  tongue,  is  cut  into  the  scion  and  stock  so  as  to  hold 
the  parts  together  more  securely.  The  graft  is  then  bound  with 
waxed  cord,  which  is  covered  over  with  wax  only  when  the  graft  is 
above  ground  after  planting.  Root  grafting  can  be  performed  dur- 
ing winter,  and  the  stock  stored  until  time  of  planting  in  the  follow- 
ing spring. 

(4).  Inarching,  This  form  of  grafting  is  used  only  where  union 
takes  place  with  difficulty,  or  to  unite  two  branches  into  one  in  order 
to  make  individual  fruits  grow  larger,  as  for  use  in  exhibits.  For 
the  latter  purpose  a  twig  from  the  same  tree  is  joined  to  a  limb  just 
back  of  the  fruit,  and  the  extra  supply  of  food  will  cause  the  speci- 
men to  grow  larger. 

For  inarching,  the  twig  to  be  grafted  is  bent  over  to  the  stock, 
and  cuts  are  made  in  the  side  of  each  so  that  the  cambium  layers  fit 
one  upon  the  other.  Scion  and  stock  are  then  bound  securely  to- 
gether and  waxed.  When  the  graft  has  become  thoroughly  estab- 
lished the  scion  is  severed  from  its  own  root,  and  the  top  of  the 
stock  above  the  joint  is  cut  off.  Inarching  is  rarely  employed  any- 
where on  a  commercial  scale,  but  has  its  uses  in  the  greenhouse  es- 
specially,  when  it  is  desired  to  transfer  the  top  of  one  plant  to  the 
root  of  another. 
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SPKAYING  APPARATUS. 


Spraying  fruit  trees  for  insect  pests  and  fungous  diseases  has  be- 
come a  regular  and  necessary  practice  in  the  orchards  of  all  sections 
of  the  State,  and  is  now  regarded  everywhere  as  one  of  the  cardinal 
horticultural  operations  being  of  equal  importance  with  pruning, 
cultivation  and  fertilization.  In  fact,  spraying  is  of  greater  im- 
portance than  either  of  these,  since  one  may  be  able  to  maintain  his 
trees  and  grow  fruit  of  a  certain  kind  without-  cultivating  and  fer- 
tilizing the  soil  on  which  they  grow,  or  without  pruning  the  trees, 
but  where  spraying  is  neglected  both  fruit  and  trees  are  often 
destroyed  and  the  fruit  is  almost  always  inferior.  Spraying,  there- 
fore, is  one  essential  to  successful  fruit  growing. 

The  wide  experience  of  extensive  fruit  growers,  covering  many 
years,  has  proven  conclusively  that  fruits  of  the  highest  grade  can 
be  produced  in  Pennsylvania  from  trees  of  suitable  varieties,  planted 
in  the  proper  sites,  when  given  the  necessary  car^e,  including  spray- 
ing, and  this  at  a  cost  which  is  less  than  the  expense  of 
the  freight  charges  paid  on  apples  shipped  into  the  State  from  the 
extreme  western  part  of  the  country.  The  abundant  markets  for 
really  good  fruit  within  this  Commonwealth  afford  to  the  fruit  grower 
unsurpassed  facilities  for  disposing  of  his  products  directly  to  the 
consumer,  and  these  advantages,  recognized  by  many,  have  been  the 
means  of  directing  attention  to  the  orchard  as  a  profitable  invest- 
ment by  both  the  rural  dweller  and  others  who  are  looking  for  means 
of  livelihood  and  profit  in  the  country. 

By  way  of  warning  to  the  overzealous,  who  would  rush  into  a  new 
field  without  adequate  preparation,  we  must  say  that  no  one  should 
undertake  fruit  growing  on  an  extensive  scale  for  profit  without  first 
familiarizing  himself  with  the  needs  of  the  orchard.  Such  premature 
\enturee  can  end  only  in  ignominious  and  expensive  failure  and  vain 
regrets.  On  the  other  hand,  fair  rewards  for  hard  intelligent  labor 
await  the  wide-awake  orchardist  who  is  in  love  with  his  work,  and 
who  will  care  for,  and  especially  spray  and  otherwise  properly  treat 
his  trees  intelligently,  thorouhgly,  and  opportunely  for  all  pests  to 
which  they  are  subject. 

The  selection  of  a  spraying  outfit  for  use  in  the  orchard  is  a  mat- 
ter of  the  greatest  moment,  since  upon  the  fitness  and  utility  of  this 
apparatus  depends  to  such  a  great  extent  the  efficacy  of  the  work 
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done.    The  spraying  outfit  should  thus  be  selected  with  certain  con- 
siderations in  view  relative  to  the  needs  as  follows: 

1.  The  size  of  the  trees  to  be  sprayed. 

2.  The  number  of  trees  in  the  orchard. 

3.  The  character  of  the  orchard  site. 

4.  Kind  of  spraying  to  be  done. 

In  selecting  a  spraying  outfit  one  must  have  in  view  not  only  the 
present  needs  of  his  trees,  but,  looking  into  the  future,  gauge  the 
demands  of  his  orchard  several  jekvs  ahead.  Trees  increase  in  size 
as  they  grow  older,  and  demand  more  powerful  machinery  to  treat 
them  thoroughly  as  they  grow  larger  and  more  fruitful.  The  or- 
chardist  should  foresee  these  increased  demands  made  by  his  trees 
upon  the  spraying  outfit,  and  make  his  purchases  and  preparations 
accordingly. 

A  few  small  trees  and  bushes  can  be  sprayed  with  any  of  the  types 
of  pump  generally  known  as  "foot  pumps,"  (See  Fig.  1)  or  bucket 
pumps,  knapsack  pumps  (See  Fig.  2),  and  barrel  pumps  (Figs.  3  and 
4).  Where  help  is  plentiful  and  cheap  such  pumps  can  be  econo- 
mically employed  in  treating  larger  plantings  of  young  trees.  No 
one  should,  however,  be  so  optimistic  as  to  undertake  to  spray  large 
apple  trees  with  a  small  bucket  pump  or  a  knapsack  pump.  Such  at- 
tempts to  accomplish  the  impossible  can  end  only  in  failure,  disap- 
pointment and  disgust,  and  an  operation,  which,  with  the  proper 
outfit,  is  no  more  difficult  nor  disagreeable  when  done  in  the  right 
way  than  plowing  the  orchard,  or  harvesting  the  crop,  or,  indeed, 
any  other  work  on  the  farm,  becomes,  when  performed  with  improper 
and  poor  apparatus,  a  trial  and  a  drudge  instead  of  an  exhilarating 
exercise  and  pleasure. 

TJie  Barrel  Pump.  The  barrel  pump,  operated  by  hand,  has  for 
many  years  been  the  standard  in  the  ordinary  farm  orchards  which 
consisted  of  but  a  small  area.  A  fair  grade  of  work  has  been  done 
by  these  in  many  instances,  but  they  are  subject  to  several  serious 
limitations'. .  In  the  first  place,  the  barrel  pump  is  usually  operated 
from  either  a  cart,  a  sled,  or  a  wagon  used  in  moving  it  about,  and 
there  is  thus  no  means  provided  other  than  the  hose  and  extension 
pipe  for  delivering  the  fine  spray  to  the  tops  of  the  tall  trees ;  except, 
indeed,  the  operator  may  stand  on  the  wagon  and  from  this  point 
of  vantage,  using  an  8  or  10  foot  extension  pipe,  he  will  be  able  to 
reach  the  tops  of  trees  18  or  20  feet  tall.  However,  since  the  old 
farm  orchards  contain  trees  of  40  feet  and  more  in  height,  it  is  nec- 
essary to  supply  some  other  means  whereby  the  operator  can  reach 
the  extremities  of  these  tall  trees,  or  else  cut  the  trees  back  to  :i 
height  commensurate  with  the  capacity  of  the  spraying  outfit.     De- 
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homing  all  extremely  high  trees  is  recommended  on  general  princi- 
ples, and  for  the  purpose  of  facilitating  picking  and  the  improve- 
ment of  the  trees,  is  alone  worth  the  effort  necessary  to  transform 
them  into  comparatively  low-headed  specimens.  The  necessity  of 
low-headed  trees  for  proper  spraying  shows  our  reason  for  demon- 
strating methods  of  pruning  with  those  of  spraying. 

In  case  high  trees  are  to  be  sprayed  with  a  barrel  pump  or  other 
hand  pump  outfit,  a  ladder  in  the  tree  must  be  used  or  a  platform 
or  tower  of  the  necessary  height  must  be  erected  on  a  heavy  wagon 
to  enable  the  operator  to  reach  the  tops  of  the  trees  with  the  nozzles 
and  spray.  A  long,  light-weight  hose  of  at  least  twenty-five  feet  in 
length,  and  an  extension  rod  with  an  eighth  turn  must  be  used.  Es- 
pecially does  "the  man  behind  the  nozzle"  need  to  be  elevated  when 
spraying  for  the  Codling  moth.  The  arsenate  of  lead  or  other  arseni- 
cal mixture  used  for  this  pest  should  be  directed  downward  into  the 
calyces  of  the  fruitlets,  which  can  not  be  done  when  the  spray  strikes 
the  tree  in  either  the  upward  direction  or  from  the  side.  From  a 
raised  platform  the  operator  can,  with  an  extension  rod  equipped 
with  an  angle  nozzle  or  eighth  turn,  or  a  ninety  degree  angle  or 
elbow,  direct  the  spray  in  a  downward  course  into  the  blossom  ends 
of  the  fruit. 

When  spraying  on  a  windy  day  it  has  for  years  been  our  practice 
to  stand  at  one  side  of  the  tree  at  a  right  angle  with  the  direction  of 
the  wind,  and,  with  an  elbow  to  turn  the  nozzle,  the  spray  is  driven 
against  the  wind  through  the  tree  top  in  such  a  way  that  it  not  only 
sprays  the  side  toward  which  the  nozzle  is  directed,  but  as  the  wind 
carries  it  back  through  the  top  it  also  sprays  the  opposite  sides  of 
the  branches.  With  a  little  practice,  good  nozzles,  and  high  power, 
one  can  easily  spray  thoroughly  both  sides  of  the  trees  when  the 
wind  is  blowing,  especially  if  it  be  a  small  tree  and  if  he  be  careful 
to  pass  the  nozzle  through  different  parts  of  the  top. 

Another  objection  to  the  general  adoption  of  the  hand  pump  in 
spraying  bearing  trees  is  its  limitations  as  to  the  amount  of  pressure 
which  can  be  maintained  constantly  during  the  operation.  In  this 
State  spraying  pome  fruits  for  the  Codling  moth  larva  is  necessary 
in  the  production  of  sound  fruit,  and  it  is  universally  recommended. 
It  is  generally  believed  that  the  arsenate  of  lead  or  arsenite  of  zinc 
mixture  is  best  applied  under  pressure  of  upwards  of  one  hundred 
pounds  to  the  square  inch.  This  is  practical  only  with  power  spray- 
ers, but  it  must  be  plainly  acknowledged  that  the  new  fads  and 
notions  in  spraying  are  not  giving  any  better  results  than  those  ob- 
tained in  this  State  four  and  five  years  ago  with  an  ordinary  barrel 
spraying  outfit  in  the  Demonstration  Orchard  work  in  such  orchards 
as  those  of  the  Huntingdon  Reformatory  and  the  Berks  County  Alms- 
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house,  where^  after  only  two  applications  with  a  barrel  pump,  the 
audience  in  the  fall  meeting,  after  careful  search,  failed  to  find  more 
than  two  percent  of  the  sprayed  fruits  injured  by  the  Codling  moth. 
The  Upright  Lever  Pump.  (Fig.  5.)  There  is  a  form  of  hand  pump 
now  commonly  called  "the  Upright  lever  pump,"  which  is  a  stage  in 
advtnce  of  the  barrel  pump,  and  is  so  called  because  it  is  worked  by  a 
lever  or  handle  which  stands  upright,  and  moves  to  and  fro  instead  of 
up  and  down  like  a  pump  handle.  Several  firms  are  manufacturing 
pumps  of  this  type  and  putting  them  on  the  market  with  good  re- 
sults for  use  in  orchards  of  larger  area  or  larger  trees  than  those 
that  can  be  sprayed  satisfactorily  with  the  barrel  pump,  yet  not 
quite  needing  a  power  sprayer.  We  regard  this  form  of  pump  as  the 
highest  type  in  power,  ease  of  working  and  efficiency,  of  those  that 
are  worked  by  hand,  and,  consequently,  it  ranks  next  to  the  power 
apparatus. 

One  man  can  easily  pump  this  apparatus  all  day  for  spraying  with 
two  leads  of  hose,  and  as  it  is  generally  equipped  with  a  good,  large 
air  chamber,  it  holds  pressure  enough  to  permit  the  operator  to  give 
proper  attention  to  driving  the  team,  as  it  continues  to  supply  power 
after  he  stops  pumping,  and  gives  much  greater  power  with  less  work 
than  can  be  obtained  with  the  barrel  pump.  The  one  objection  to  i1 
is  the  lack  of  an  agitator  in  the  liquid,  but  in  our  practical  work  we 
overcome  this  by  keeping  a  hoe  standing  in  the  tank,  and  by  occa- 
sional up  and  down  motion  with  this  the  liquid  is  agitated  by  the 
man  working  the  lever. 

Field  Crop  Spraying  Attachment  (Fig.  6).  This  is  an  attachment 
that  can  be  used  in  connection  with  any  spraying  apparatus  that 
has  power  enough  to  force  spray  through  four  or  five  or  more  nozzles 
at  once,  and  is  generally  attached  to  the  rear  of  a  wagon  or  cart 
with  some  such  apparatus  as  a  spray  pump  for  giving  the  spraying 
powOT.  The  attachment  can  be  purchased  separately  and  used  on  an 
ordinary  wagon  or  cart  in  connection  with  a  barrel  sprayer  or  an 
upright  lever  sprayer;  or  it  can  be  attached  to  a  power  sprayer  for 
field  crops  if  needed. 

Traction  Sprayers  (Fig.  7).  The  Traction  Sprayer  is  primarily  de- 
signed for  use  in  treating  vineyards,  field  crops  and  small  trees. 
For  these  purposes  it  is  ideal,  as  the  power  to  work  the  pump  is  gene- 
rated by  the  revolution  of  the  wheels  of  the  cart  upon  which  it  is 
mounted,  thus  saving  the  cost  of  fuel,  and  being  of  light  weight  it  can 
be  drawn  over  cultivated  fields  without  damage  to  the  crops.  Whereas 
it  is  recommended  in  the  first  instance  for  this  class  of  work,  it  can,  in 
addition,  be  used  to  great  advantage  in  spraying  extensive  young  or- 
chafrds  of  all  kinds.  For  the  farmer,  therefore,  who  has  field  crops 
to  spray  in  addition  to  young  trees  of  a  size  easily  covered  by  the 
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amount  of  pressure  generated  in  driving  from  one  tree  to  the  next, 
this  combination  sprayer  offers  distinct  advantages. 

Traction  sprayers  are  usually  provided  with  a  hand  lever  by  means 
of  which  pressure  may  be  generated  while  the  machine  is  stationary. 
This  is  a  valuable  adjunct,  since  with  this  lever  the  traction  power 
can  be  supplemented  by  hand  power  whenever  needed.  For  spraying 
hillside  orchards  the  Traction  sprayer  is  well  adapted,  since  the 
center  of  gravity  is  comparatively  low,  and  especially  with  a  wide  j 

tread  there  is  less  likelihood  of  upsetting  or  overturning  than  with  : 

any  other  machine  made.  The  practice  of  driving  around  lai^er 
trees  in  order  to  secure  power  sufficient  to  spray  them  with  this 
machine  is  not  generally  to  be  recommended,  but  as  trees  grow  larger 
they  can  be  well  sprayed  by  stopping  only  at  every  other  trp2. 

Power  Sprayers:  For  the  orchardist  having  five  or  more  acres  of 
bearing  apple  trees  the  power  sprayer  is  the  most  convenient  and 
economical  in  that  a  large  amount  of  work  can  be  done  with  com- 
paratively few  "hands,"  and  at  a  time  when  the  spraying  should  be 
performed.  As  an  example,  the  arsenical  spray  for  codling  moth 
should  be  applied  during  the  few  days  about  the  time  or  immediately  i 

after  the  last  of  the  petals  have  dropped  from  the  trees.  A  week 
later  will  not  be  as  effective,  and  deferring  the  time  may  result  in 
failure  to  control  the  pest.  Many  large  fruit  growers  use  one  power 
sprayer  for  each  twenty -five  or  thirty  acres  of  bearing  trees.  I 

There  are  four  ,kinds  of  power  sprayers  put  upon  the  market, 
classed  as  follows,  on  the  basis  of  the  manner  in  which  the  power  to  j 

operate  them  is  generated:  Gas  Sprayers,  Air  Compressor  Sprayers, 
Air  Tank  Sprayers,  and  Gasoline  Sprayers.  ' 

Oas  Sprayers:  The  Gas  sprayer  consists  of  an  air-tank  containing 
the  liquid,  which  is  forced  out  through  the  nozzles  by  means  of  pres-  j 

sure  generated  from  tubes  of  carbonic  acid  gas  with  which  it  is  con- 
nected.  This  outfit  has  largely  been  withdrawn  from  the  market  be- 
cause of  the  unfavorable  chemical  action  of  carbonic  acid  gas  upon  the 
Lime-sulfur  solutions  in  the  tank  during  the  operating  of  spraying, 
which  precipitates  calcium  carbonate  and  weakens  the  liquid,  and 
also  because  of  the  great  expense  of  operating  with  gas. 

Air  Compressor  Sprayers:  (Fig,  8 J  There  are  sprayers  which  are 
operated  by  a  small  engine,  generally  gasoline,  which  runs  an  air  com- 
pressor, to  force  the  air  into  the  tank  carrying  the  spray  liquid,  all  be- 
ing hauled  upon  the  same  truck  or  wagon.  The  liquid  is  forced  out 
through  the  hose  from  the  power  of  the  compressed  air  in  the  tank, 
while  more  air  is  gradually  pumped  in  to  maintain  a  high  and  uni- 
form pressure.  The  great  advantage  of  this  kind  of  compressor  over 
the  air  tank  sprayer  is  that  the  pressure  is  maintained  at  practically 
a  uniform  guage  and  the  engine  also  operates  an  agitator,  which 
keeps  the  liquid  well  agitated. 
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Air  Tank  Sprayers:  (Fig.  9.)  This  type  of  sprayer  is  operated  by 
means  of  tubes  or  tanks  charged  with  compressed  air  to  a  pressure 
of  from  100  to  200  pounds  to  the  square  inch.  For  the  purpose  of 
charging  the  air  tanks,  an  air  compressor,  operated  by  an  engine,  is 
required.  The  tubes  can  be  charged  by  direct  connection  with  the 
compressor,  or,  to  save  time,  from  a  larger  supply  tank  which  has  been 
charged  to  a  high  pressure  at  the  central  station.  The  spraying  ap- 
paratus pro|>er  is  made  of  a  cart,  with  room  for  two  tanks  of  equal 
capacity  placed  side  by  side  upon  it, — one  to  contain  the  spray  liquid 
and  the  other  the  compressed  air.  When  reaching  the  orchard  'the 
two  tanks  are  connected,  and  air  is  let  into  the  tank  containg  the 
spray  liquid  as  fast  as  needed  to  supply  the  desired  pressure  for  the 
number  of  nozzzles  used.  If  the  air  tank  is  charged  to  a  pressure  of 
150  pounds,  the  tanks  being  of  equal  size,  the  last  of  the  spray  solu- 
tion will  be  driven  out  through  the  nozzles  at  a  pressure  of  75  pounds. 
The  parts  of  the  compressed  air  outfit  consist  of  the  following,  in  ad- 
dition to  the  engine,  which  if  a  steam  engine,  can  be  used  to  boil  the 
lime-sulfur,  as  well  as  run  the  air  compressor. 

TJi€  Compressor:  This  is  nothing  more  than  the  ordinary  air 
pump  with  cast  iron  stand  and  lugs  to  bolt  it  to  a  firm  column  or 
foundation.  The  piston  moves  in  an  air-tight  jacketed  cylinder,  and 
this  is  connected  with  the  air  tank.  Air  compressors  are  of  two 
styles,  containing  a  single  cyjinder  and  double  cylinders,  respectively. 
The  compressor  is  operated  by  a  stationary  engine,  or  the  farm  gaso- 
line or  steam  engine,  where  such  is  at  hand,  will  serve  the  purpose  if 
of  sufficient  power.  If  such  power  is  not  already  available  an  engine 
of  from  3  to  6  horse-power  will  be  a  necessary  part  of  the  compressed 
air  spraying  outfit. 

The  Tank:  This  should  be  strong  enough  to  stand  a  pressure  of  at 
least  twice  that  likely  to  be  applied  when  in  use.  Heavy,  galvanized 
sheet  steel  is  best.  An  extra  tank  will  save  time,  and  with  several 
tanks  for  liquid  and  compressed  air,  as  many  spraying  gangs  as  can 
be  supplied  with  material  will  be  able  to  operate  from  the  same  sup- 
ply station  at  one  time.  If  it  is  decided  to  install  a  supply  air  tank 
at  the  central  station,  this  should  contain  from  ten  to  twenty  or  more 
times  the  capacity  of  tank  used  on  each  sprayer.  However,  with 
power  supplied  by  a  strong  engine  and  a  good  pump  which  can  be 
operated  as  needed  it  requires  but  a  little  extra  time  to  charge  the 
air  tanks  directly.  This  can  be  done  during  the  time  the  other  tank 
is  being  filled  with  spraying  fluid.  The  most  popular  size  of  these 
tanks  is  50  or  60  gallons,  and  where  the  distance  from  the  central 
station  to  the  orchard  is  not  great  they  seem  to  be  the  most  convenient 
sizes.  There  is,  however,  no  objection  to  using  a  larger  size.  All 
tanks  should  be  supplied  with  presure  gauges. 


The  Cart:  The  simplest  cart  for  conveying  the  tanks  for  spraying 
consist  of  two  broad-tired  wheels,  iron  axle,  two  thills  or  shafts,  two 
wooden  saddles  hollowed  to  receive  the  tanks,  a  crossbar  and  whiffle- 
tree  drawn  by  one  horse  or  (better)  a  small  mule. 

Agitator:  Two  types  of  agitators  are  in  use  on  the  compressed  air 
sprayers.  One  consists  of  a  series  of  paddles  attached  to  a  shaft  ex- 
tending through  the  entire  length  of  the  interior  of  the  tank.  This 
shaft  is  fitted  with  a  crank  and  handle  on  the  outside  by  means  of 
which  it  is  operated  by  hand.  Another  form  of  agitation  is  produced 
by  extending  the  pipe  through  which  the  air  enters  to  the  bottom  of 
the  supply  tank.  In  this  way  the  liquid  is  stirred  automatically,  as 
the  air  is  forced  up  through  small  holes  in  the  horizontal  pipe  in  the 
liquid  tank.  - 

The  advantages  of  compressed  air  outfits  are:  Less  cost  of  opera- 
tion ;  no  water  pump  to  freeze  nor  valves  to  corrode ;  less  weight  and 
no  operating  machinery  to  be  taken  into  the  orchard,  and  conse- 
quently lighter  draft.  This  is  an  important  consideration  when  used 
during  the  spring  thaw,  during  which  time  much  spraying  is  usually 
done. 

The  disadvantage  consists  of :  (1)  Greater  cost  of  installation.  The 
complete  double-tank  outfit  costs  more  than  any  other,  especially  if 
the  price  of  the  engine  to  operate  the  compressor  is  Included.  In  case 
the  orchardist  is  already  supplied  with  power  this  additional  expense 
need  not  be  incurred.  (2)  The  principal  objection  to  the  use  of  the 
compressed  air  tank  outfit  in  the  orchard  is  irregularity  of  pressure 
supplied.  This  is  a  very  serious  objection.  For  example,  if  the  air 
tank  is  charged  to  a  pressure  of  160  pounds  the  last  gallon  will  be 
discharged  at  one-half  this  pressure,  or  80  pounds.  The  latter  could 
hardly  be  depended  upon  as  satisfactory  in  all  occasions. 

Oasoline  Sprayers.  (Figs.  10  and  11.)  A  popular  type  of  power 
sprayer  at  the  preseait  time  seems  to  be  that  operated  directly  by  a 
gasoline  engine.  These  outfits  are  now  made  by  a  large  number  of 
manufacturers  throughout  the  country. 

The  essential  parts  of  all  gasoline  sprayers  are  the  engine,  pump, 
tank,  agitator,  truck,  pressure  gauge,  tower  and  the  accessories. 

1.  The  Engine.  Probably  the  most  important  single  part  of  the 
outfit  is  the  engine.  In  purchasing  apparatusj  of  this  class  be  sure 
your  engine  is  reliable,  and  will  be  ready  to  run  under  all  ordinary 
conditions  in  the  orchard.  It  shold  be  of  sufficient  power  to  operate 
the  maximum  number  of  nozzles  used,  and  maintain  a  pressure  of 
upwards  of  100  pounds.  A  two  to  three  horse-power  engine  is  best. 
Other  things  equal,  an  engine  light  in  weight  is  to  be  preferred,  but  it 
should  not  be  mistaken  for  a  cheap  engine  of  low  power.  The  same 
consideration  and  study  should  be  given  the  engine  in  buying  a  spray- 
ing outfit  as  would  be  given  in  purchasing  an  automobile. 


fig  11,     •U8lliH  Bkal»  Bpnjtr,  br  tke  TWM  ran*  rvap  •«,,   Blmln,   N,  I. 


76 

2.  The  Pump,  Spray  pomps  are  made  with  single,  double,  and 
triple  cylinders,  increasing  in  capacity  with  the  size  and  number  of 
cylinders  used.  Plunger  pumps,  with  stufi&ng  box  which  can  be 
packed  from  the  outside,  offer  distinct  advantages  both  in  re-packing 
and  durability.  Most  spray  liquids  are  gritty  and  corrosive,  and 
for  this  reason  the  piston  and  cylinder  pumps  are  not  lasting.  The 
cylinder  can,  of  course,  be  replaced  by  a  new  one  when  worn  out. 

3.  The  Tank.  Wooden  supply  tanks  may  be  square,  round,  or  half 
round.  The  square  tank  should  be  rodded  so  that  it  can  be  tightened 
when  it  becomes  leaky.  Eound  or  hoop  tanks  are  more  difficult  to 
tighten  when  this  becomes  necessary,  especially  such  as  are  per- 
fectly cylindrical.  It  can  be  constructed,  hooped  and  tightened  oif 
the  principle  of  wooden  silo  construction.  The  half  round  tank  can 
be  made  tight  readily  by  tightening  the  nuts  on  the  clamp  rods. 
Moreover,  the  best  type  of  agitators  are  better  adapted  for  use  in  this 
shape  of  tank  than  any  other. 

4.  The  Agitator.  Agitators  are  frequent  sources  of  trouble  in 
spraying  outfits,  and  many  types  are  used  for  the  purpose  of  keeping 
the  spray  liquid  more  or  less  perfectly  stirred.  All  sprays  that  are 
not  true  solutions  contain  ingredients  which  are  either  heavier  or 
lighter  than  water,  and  these  either  tend  to  sink  to  the  bottom  or 
rise  to  the  top  of  the  tank.  It  is,  therefore,  necessary  that  sprayers 
be  fitted  with  a  mechanical  device  which  will  insure  sufficient  agita- 
tion to  keep  the  liquid  homogeneous,  or  all  parts  of  equal  strength, 
and  prevent  the  settling  of  sediment.  For  a  true  solution,  without 
sediment,  an  agitator  is  not  needed. 

Many  devices  have  been  designed  to  secure  this  objcet,  and  the  agi- 
tators supplied  with  some  outfits  are  frequent  sources  of  troubla 
Paddles,  either  swinging  from  a  fulcrum  or  revolving  upon  a  crank, 
if  they  are  of  sufficient  number,  length  and  breadth,  produce  the  nec- 
essary stirring,  but  require  considerable  power  to  operate.  Slidin.q^ 
paddles  at  the  bottom  of  the  tank  are  effective  only  when  the  tank  is 
partly  filled,  and  fail  to  produce  the  desired  results  with  the  full 
tank.  Jet  agitators  consists  of  tubes  opening  into  the  bottom  of  the 
tank  fhrough  which  part  of  the  liquid  passing  through  the  pump  \> 
returned  to  the  tank.  Unless  they  transmit  considerable  volume  and 
utilize  the  shape  of  the  tank  they  are  not  perfectly  satisfactory. 

The  most  efficient  type  of  agitator  is  the  propellor.  This  consists 
of  a  spiral  screw  extending  along  the  bottom  of  the  tank.  It  is 
small  in  size,  light  in  weight,  simple  of  construction,  durable  and 
easily  operated  at  high  speed,  and  insures  perfect  mixing  of  the  liquid 
at  all  times. 

5.  The  Truck.  Although  power  sprayers  can  be  conveyed  abo»it 
the  orchard  on  ordinary  wagons,  yet  the  special  truck  upon  which  th^ 
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spray  machine  is  usually  mounted  is  to  be  recommended.  The  wheels 
should  be  of  wide  tire  and  of  sufficient  height  to  make  draught 
through  the  orchard  over  soft  ground  as  easy  as  possible.  The 
cut-under  arrangement  is  important  to  enable  the  team  to  turn  in 
small  space  at  the  end  of  the  orchard  and  about  the  trees. 

6.  The  Tower.  No  tree  spraying  outfit  is  complete  without  a  tower 
or  elevated  platform  on  which  an  operator  may  stand  to  spray  thor- 
oughly the  tops  of  bearing  trees.  This  may  be  constructed  either  of 
suitable  wooden  pieces  or  of  galvanized  steel  bars.  It  should  be 
strongly  made,  securely  braced,  and  fastened  to  the  truck,  and  the 
platform  surrounded  by  guard  rails  to  avoid  accidents  to  the  opera- 
tor. Towers  can  be  made  so  that  they  can  be  folded  or  removed  for 
convenience  when  spraying  where  they  are  not  needed.  It  is  very 
easy  to  build  a  tower  of  2x4  scantlings  on  an  ordinary  platform  or 
farm  wagon  bed. 

The  platform  on  top  of  the  spraying  tank  will  secure  elevation  of 
at  least  five  or  six  feet  above  the  ground,  but  will  not  take  the  place 
of  the  tower  which  raises  the  operator  twelve  to  twenty  feet  above 
the  surface  of  the  ground. 

7.  Accessories,  Nothing  but  high  grade  six  or  seven  ply  hose 
should  be  used  on  power  sprayers,  as  the  high  pressure  under  which 
^hey  are  operated  soon  destroys  poor,  cheap  hose,  and  it  is  false 
economy  to  use  low  grade.  The  hose  of  smaller  diameter  (three- 
eights  inch)  is  lighter  and  does  as  well.  The  leads  for  use  by  opera- 
tors standing  on  the  ground  should  be  from  twenty-five  to  forty  feet 
in  length,  so  as  to  permit  of  his  moving  over  a  wide  range  independ- 
ently of  the  machine,  thus  avoiding  conflict  with  fellow  operators  and 
the  team.  For  hillside  spraying  very  long  hose  (200  feet  or  more) 
can  be  used  to  good  advantage. 

Extension  rods  or  pipes  are  necessary  in  all  kinds  of  spraying 
work,  and  may  be  made  of  various  kinds  of  metal.  Brass  and 
aluminum  pipes  are  enclosed  in  bamboo  rods  to  reinforce  their  rigid- 
ity and  enable  the  operator  to  grasp  them  firmly.  The  latter  object 
can  be  secured  in  using  ordinary  iron  gas  pipes  by  attaching  wooden 
"lugs"  at  the  points  they  are  usually  held  by  the  operator,  or  by 
slipping  them  over  old  rubber  hose,  held  in  place  by  clamps  or  wire. 

Nozzles  are  offered  in  endless  variety,  and  under  many  trade  names. 
For  general  spraying  the  large  Vermorel  types  are  to  be  preferred,  as 
they  throw  a  fine,  round  or  funnel-shaped  mist,  spreading  over  a  wide 
area.  This  funnel-shaped  spray  is  produced  by  a  whirling  motion 
of  the  liquid  in  the  chamber  under  the  nozzle  cap,  caused  by  its  en- 
trance at  an  angle  from  the  side  of  this  chamber.  The  old,  small 
Vermorel  nozzle,  with  its  long  tortuous  and  inaccessible  channels  and 
cleaning  device,  is  to  be  avoided,  since  it  has  long  since  been  super- 
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seded  by  larger  and  better  nozzles  of  the  same  general  type.  The 
Bordeaux  nozzle  is  an  example  of  another  type,  and  throws  a  flat  or 
fan-shaped  spray.  Its  name  would  suggest  that  it  is  to  be  used  in 
applying  the  Bordeaux  mixture,  but  this  is  not  the  case.  The  best 
uses  to  which  it  can  be  put  is  probably  in  spraying  for  the  codling 
moth,  by  the  new  fad  method  described  as  a  "drenching  force  spray," 
and  it  seems  to  offer  some  advantages  for  this  purpose  over  other  noz- 
zles, since  the  liquid  can  be  thrown  with  greater  force  into  the  blos- 
som ends  of  the  fruits  than  can  be  done  with  the  nozzles  produciug 
the  fine  sprays. 

All  spraying  outfits  should  be  fitted  out  with  gauges  so  that  the 
operator  will  know  at  all  times  whether  the  pressure  supplied  is  that 
required  for  the  work  in  hand.    This  ranges  from  50  to  200  lbs. 
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INSTRUCTION  IN  BEE-KEEPINGS 


Preface:  Bee-keeping  is  not  as  profitable  nor  as  popular  in  Penn- 
F.,>lvania  as  it  once  was,  for  reasons  snch  as  the  following: 

1.  Bee  diseases  of  the  two  kinds  now  known  as  American  fowl 
brood  and  European  foul  brood,  respectivelj^j  have  been  very  destruc- 
tive to  the  bees  in  over  half  of  the  counties  of  this  Commonwealth, 
and  at  present  are  spreading  unchecked  at  a  fearful  rate. 

2.  The  unusually  severe  winters  have  been  destructive  to  bees 
during  the  winter  season,  and  have  reduced  them  by  great  num- 
bers. 

3.  Two  or  three  successive  very  poor  seasons  of  honey  here  have 
made  the  returns  to  bee  keepers  so  unsatisfactory  that  many  have 
gone  out  of  the  business. 

4.  The  subject  has  not  received  nearly  as  much  attention  from 
various  educational  sources  in  this  Commonwealth,  as  have  other 
topics  allied  to  agriculture. 

5.  Our  citizens  have,  in  many  cases,  not  adopted  modern  methods 
of  bee  keeping,  and,  consequently,  have  not  obtained  the  results  that 
were  possible,  and  have  become  discouraged. 

This.  Bulletin  is  prepared  as  a  publication  appropriate  to  the  sea- 
son, to  give  present  and  prospective  bee  keepers  that  practical  in- 
formation which  may  prove  useful  during  the  coming  summer.  It 
may  at  least  call  attention  to  some  helpful  methods  that  have  been 
found  successful  in  the  hands  of  some  bee  keepers.  There  are  many 
different  methods. 

Bees  and  Fruit. 

Bees  foi'  Fertilizing  Fruit,  It  should  not  be  necessary  to  call  at- 
tention to  the  recognized  value  of  bees  as  carriers  of  pollen  for  the 
fertilization  of  blossoms,  and  the  consequent  setting  of  fruits.  While 
this  is  a  secondary  feature  or  secondary  result  of  bee  keeping,  it  is 
certainly  one  of  great  importance.  It  is  well  known  that  those  or- 
chards, gardens  and  fields  that  are  visited  by  bees  are  much  more 
fruitful  than  those  which  are  not  so  attended.  In  this  connection  at- 
tention should  be  called  to  the  effects  of  spraying  while  in  bloom. 
While  no  successful  fruit  grower  practices  spraying  while  in  bloom. 


•For  a  more  complete  discussion  of  this  subject  see  **Lessons  in  Bee-Keeping*'  by  the  Inter- 
national Correspondence  School,  of  Scranton. 
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we  occasionally  hear  various  rumors  of  persons  who  have  done  so. 
Should  this  be  done  it  would  not  only  result  in  killing  the  bees, 
which  are  valuable  in  the  orchard  as  pollenizers,  but  would  also 
help  to  destroy  the  delicate  essential  floral  organs,  and  thus  reduce 
the  crop. 

We  have  not  been  able  to  learn  of  definite  cases  of  spraying  while 
in  bloom  in  this  State,  and  hope  there  are  no  persons  who  are  so 
foolish  as  to  do  this.  There  are  no  pests  to  be  killed  by 
spraying  when  the  blossoms  are  expanded,  but  many  valu- 
able bees  may  be  thus  destroyed.  The  proper  spraying  for  the  Cod- 
ling moth,  which  is  the  pest  for  which  we  spray  about  this  time, 
should  be  made  just  after  the  blossoms  fall,  and  repeated  again  in 
about  one  month. 

Do  Bees  Damage  Fruits  f  It  is  too  generally  believed  that  bees 
injure  fruits.  They  do  not  do  this  excepting  when  the  fruits  are 
already  damaged  by  some  other  cause.  It  is  not  possible  for  bees 
to  bite  open  or  puncture  such  fruits  as  grapes,  peaches,  etc.,  but 
when  these  are  once  Injured  so  that  the  skin  is  more  or  less  opened 
by  disease  germs,  or  by  birds,  or  by  other  insects  like  wasps  and 
yellow  jackets,  the  bees  will  certainly  suck  them  dry,  especially 
it  they  are  quite  ripe  and  sweet.  In  doing  this  sometimes  the  bees 
render  a  valuable  service  to  the  grape  grower,  because  grapes  that 
burst  in  the  bunch  are  liable  to  sour  and  spoil  the  bunch,  and  by 
the  bees  sipping  up  the  liquids  the  sound  berries  are  saved.  To  pre- 
vent injury  to  grapes  from  various  outside  causes  it  is  best  to  bag 
them  by  pinning  a  two-pound  paper  bag  around  each  cluster,  just 
after  the  blossoms  fall  or  when  the  fruits  reach  about  the  size  of 
small  shoot. 

As  the  purpose  of  this  Bulletin  is  to  make  better  bee  keepers  rather 
than  more  bee  keepers,  we  do  not  here  take  up  a  discussion  of  the 
subject  of  how  to  get  a  start  with  bees.  This  is  very  easy  for  those 
who  are  determined  to  do  so.  It  is  very  evident  from  the  frequent 
bad  condition  of  apiaries  and  poor  results  obtained  that  what 
this  country  needs  in  this  line  is  better  care  of  the  bees  and  the  pro- 
duction of  more  honey  from  the  colonies  thus  better  kept.  It  is, 
indeed,  possible  by  practicing  carefully  approved  modern  methods, 
which  are  made  possibly  only  by  using  modern  devices. 

THE  RESIDENTS  OF  THE  HIVE. 

Before  taking  up  the  discussion  of  modern  methods  of  handling 
bees  to  obtain  good  results  it  is  well  to  review  a  few  primary  facts 
concerning  these  interesting  insects.  In  fact,  if  the  bee-keeper  knew 
all  about  the  structure  and  habits  of  bees,  and  the  reasons  for  their 
peculiar  behavior  under  certain  conditions,  he  would  not  need  addi- 
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tional  information  as  to  the  practical  methods  of  handling  them, 
because  these  methods  would  consist  of  nothing  more  than  rationally 
doing  for  them  that  which  is  best  to  do  at  the  right  time.  In  bee- 
keeping, as  in  other  subjects,  the  proper  time  for  any  certain  kind 
of  treatment  is  as  essential  to  consider  as  are  the  methods  of  doing 
the  work. 

The  residents  of  the  hive  are, of  three  kinds:  The  queen,  the 
workers  and  the  drones.  Those  that  are  seen  flying  to  and  from 
flowers,  guarding  the  entrance  of  the  hive,  carrying  honey,  pollen 
and  water,  nursing  the  young,  and  feeding  the  queen,  are  the  workers. 

I.     THE  QUEEN. 

This  is  the  most  important  bee  in  the  hive,  because  she  is,  under 
normal  conditions,  the  ^g-layer.  She  has  but  one  function  to  per- 
form, and  that  is  to  supply  the  brood  chamber  with  eggs  fr6m  which 
the  young  bees  are  to  hatch.  Under  normal  conditions  there  is  but 
one  queen  to  a  hive,  but  under  special  conditions  there  may  be  two 
or  more. 

The  queen  is  known  by  her  very  long  and  pointed  abdomen,  heavy 
thorax  or  middle  part,  and  strong  legs.  Her  wings  appear  to  be 
much  shorter  than  those  of  the  workers,  but  this  is  because  of  their 
relative  shortness  compared  with  the  long  abdomen  or  long  hinder 
portion  of  the  body.  When  undisturbed  the  queen  is  almost  always 
to  be  found  in  the  center  of  the  hive,  or  at  least  in  that  part  which 
is  set  aside  as  the  brood  nest  for  the  rearing  of  brood  or  young 
bees.  The  queen  begins  laying  shortly  after  mid-winter,  and  in- 
creases her  rate  of  laying  as  the  weather  becomes  warmer,  and  as  the 
income  of  honey  and  pollen  become  greater.  During  the  height  of  the 
spring  season,  when  flowers  are  yielding  nectar  abundantly,  the 
queen  may  lay  as  many  as  3,000  eggs  per  day.  If  this  is  during  the 
season  prior  to  a  honey  flow  it  becomes  very  beneficial,  as  the  most 
important  work  of  the  bee-keeper  is  to  have  his  colonies  strong  at 
the  right  time.  A  strong  colony  does  not  always  mean  good  bee- 
keeping, because  it  may  be  strong  at  the  wrong  time, — which  is 
after  the  honey  flow  is  over. 

As  it  takes  but  three  days  for  the  eggs  to  hatch,  one  can  readily 
know  if  there  is  a  laying  queen  in  the  hive  by  holding  the  comb 
before  his  eyes  at  such  an  angle  that  the  light  falls  to  the  bottom 
of  the  cells  where  be  can  see  the  long,  white,  slender  eggs  stand- 
ing on  end,  if  such  are  to  be  found.  The  presence  of  one  egg  in 
each  cell,  regularly  placed,  can  always  be  taken  to  indicate  a  laying 
queen  having  been  present  within  the  past  three  days.  There  are 
certain  circumstances  under  which  eggs  can  be  found  in  the  hive  when 
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a  queen  is  not  present.  This  is  after  the  queen  has  been  absent  so 
long,  and  so  hopelessly,  that  there  is  no  opportunity  of  rearing  a  new 
queen,  when  some  of  the  workers  themselves  partially  develop  the 
functions  of  queens,  and  are  then  called  "fertile  workers."  They 
lay  eggs  rather  promiscuously  in  the  cells,  often  several  in  each 
cell,  frequently  skipping  cells  here  and  there,  which  have  no  eggs  in 
them.  Although  these  cells  are  the  smaller  or  worker  cells,  the 
eggs  from  the  fertile  workers  hatch  only  drones.  This  is  because 
they  were  not  fertilized  by  the  normal  process  of  mating  as  is  neces- 
sary for  hatching  workers  and  developing  queens. 

The  eggs  layed  by  the  queen  are  either  unfertilized,  when  they  will 
always  hatch  drones  or  males,  or  they  are  fertilized,  when  they  will 
hatch  as  females,  which  may  become  queens  by  special  treatment  of 
larval  by  the  workers,  or  become  workers  by  the  regular  treatment 
given  the  majority  of  the  larvae. 

A  good  queen  commences  laying  near  the  center  of  the  hive,  and 
enlarges  this  brood  nest  in  every  direction  as  rapidly  as  possible,  by 
going  around  it.  As  the  weather  becomes  warm,  and  the  number  of 
bees  in  the  hive  becomes  greater,  and  especially  as  the  food  supply  in- 
creases, the  workers  can  take  care  of  more  larvae,  and  the  queen 
industriously  increases  the  size  of  the  brood  nest,  just  as  one  would 
increase  the  diameter  of  a  ball  by  adding  layers  to  its  covering. 
Thus  the  brood  nest  is  practically  spherical,  whatever  may  be  the 
shape  of  the  hive.  It  may  be  so  quickly  crowded  by  honey  that  the 
queen  does  not  have  the  opportunity  to  fill  it  with  eggs,  but  as  the 
workers  generally  take  the  honey  for  the  young  bees  from  the  cells 
which  are  nearest  them,  this  gradually  enlarges  the  space  of  empty 
cells,  in  which  the  queen  at  once  lays  her  eggs. 

The  limitations  of  the  size  of  the  brood  nest,  or  the  area  over  which 
she  lays  her  eggs,  are  such  as  the  following:  (1)  The  temperature  of 
the  hive.  (2)  The  number  of  bees  to  cover  the  eggs  and  brood,  and 
keep  them  warm  and  feed  them.  (3)  The  amount  of  food  coming  in 
to  supply  the  brood  and  rear  the  young.    (4)  The  space  available. 

An  unmated  queen  always  lays  eggs  from  which  hatch  only  drones, 
as  does  also  a  very  old  queen  when  the  supply  of  the  male  fertilizing 
element  is  exhausted,  and  as  also  may  a  queen  which  has  been 
slightly  injured,  as  by  pressing  or  bruising  the  abdomen,  so  that  she 
may  lose  power  over  the  muscles  controlling  the  sperm  sack. 

A  queen  mates  but  once,  and  this  is  for  life,  and  while  flying  in 
the  air.  This  is  not  at  the  time  of  swarming,  but  generally  before. 
The  queen  needs  her  wings  for  the  purpose  of  this  nuptial  flight. 
After  she  has  once  mated,  and  commences  to  lay  eggs,  it  is  best  to  clip 
one  or  more  of  her  wings  in  order  that  she  cannot  fly  again;  and 
which,  therefore,  will  keep  her  from  flying  away  at  the  time  of  swarm- 
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ing.  Within  a  few  days  after  mating  she  commences  laying.  The 
fertilizing  element  is  stored  in  a  small  sack  or  receptacle^  and  as  the 
eggs  passes  down  the  oviduct  it  is  fertilized  by  the  queen  letting 
one  or  more  of  these  fertilizing  cells  come  in  contact  with  it  This 
fertilized  egg  then  is  destined  to  hatch  a  female  bee,  which,  accord- 
ing to  further  treatment,  may  become  either  a  queen  or  a  worker. 
A  normal  or  healthy  queen  has  control  over  the  outlet  of  this  little 
sack  in  such  a  manner  that  she  can  apparently  retain  the  fertilizing 
element,  and  lay  eggs  without  their  having  been  fertilized.  These 
unfertile  eggs  hatch  as  drones.  Thus  it  can  truly  be  said  that  a  drone 
has  no  father,  but  does  have  a  grandfather. 

The  increasing  temperature,  and  especially  the  increased  income  of 
sweets  to  the  hive,  greatly  stimulate  the  queen  to  further  laying. 
Her  duties  are  so  specialized  that  after  mating  her  energies  are 
entirely  devoted  to  the  one  function  of  egg  laying.  She  does  not 
even  digest  her  own  food.  This  is  pre-digested,  and  offered  to  ber 
by  attending  workers.  It  is,  of  course,  taken  from  the  stored  food 
in  the  hive.  As  it  is  digested  by  the  workers,  this  relieves  the  queen 
of  the  need  of  expending  energy  in  this  process. 

The  queen  continues  laying  fertilized  eggs  or  worker  eggs  where- 
ever  she  can  find  empty  cells  within  suitable  reach  of  the  brood 
sphere.  As  the  young  bees  emwge  as  adults  from  the  cells  previously 
ysed  she  returns  to  these,  and  lays  in  them  again.  This  results  in 
the  appearance  of  rings  in  the  comb.  The  rings,  for  example,  may 
consist  of  larvae  in  the  center,  a  ring  of  eggs  around  these,  a  ring  of 
empty  cells  around  these,  a  ring  of  emerging  pupae  around  these,  a 
ring  of  recently  capped  cells  of  larvae  or  pupae  around  these,  and 
a  ring  of  nearly  grown  larvae  around  these.  The  explanation  of  this 
condition  is  that  the  queen  commences  to  lay  at  the  center,  and  the 
bees  emerge  first  from  the  cells  at  the  center  and  then  from  those 
outward  gradually,  and  in  turn,  in  the  order  the  eggs  were  laid,  and 
after  the  queen  filled  the  outer  cells  with  eggs  she  found  the  young 
bees  emerging  from  the  central  cells  and  returned  to  these  and  laid 
eggs  in  them  again,  gradually  going  over  again  the  area  of  enlarging 
the  circle  by  refilling  the  cells  as  fast  as  vacated,  and  reaching  the 
point  where  the  central  eggs  had  been  reared  to  larvae,  and  the 
cells  just  around  them  contain  only  eggs,  while  the  next  cells  had 
but  recently  been  vacated  by  emerging  young  bees,  and  were  not  yet 
visited  again  by  the  queen,  while  around  and  just  outside  of  the 
vacated  cells  the  emerging  or  capped  bees  of  the  previous  laying  were 
yet  to  be  found. 

As  the  colony  becomes  more  populous  and  more  honey  comes  into 
the  hive  the  workers  construct  larger  cells,  known  as  drone  cells,  and 
In  thase  the  queen  lays  unfertilized  eggs,  from  which  hatch  the 
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drones.    As  the  season  advances,  and  the  size  of  the  colony  and  the 
stores  increase,  and  especially  as  the  increase  in  colony  means  less 
room  in  the  hive  for  the  comfort  of  the  bees,  less  area  for  laying 
eggs  and  providing  stores,  greater  heat  in  the  hive  by  the  activity 
of  the  inmates,  and  less  pure  air  for  their  needs,  and  consequently 
greater  need  of  ventilation,  conditions  become  adverse  or  unfavorable 
to  the  happiness  of  the  hive  occupants,  and  the  workers  commence  to 
draw  out  little  cups  shaped  like  tea-cups,  which  are  called  "queen 
cups.*'    The  queen  may  sooner  or  later  deposit  eggs  in  these,  or  it 
is  believed  by  some  persons  that  the  workers  will  transfer  eggs  from 
worker  cells  to  these  queen  cups.    At  any  rate,  it  is  very  certain  that 
the  cups  are  started  before  the  eggs  are  placed  in  them,  excepting 
when  the  colony  is  suddenly  rendered  queenless,  when  cups  are  built 
around  larvae.    Either  the  queen  or  workers  may  place  fertilized  eggs 
or  worker  eggs  in  these  cups,  and  then  the  workers  commence  to  place 
in  them  their  food  substance  known  as  ^^ee  milk."    As  the  larvae 
hatch  they  are  fairly  deluged  with  this  digested  bee  food,  and  in- 
crease in  size  very  rapidly.     The  regular  three  days  are  required 
for  the  hatching  of  this  egg,  which  is  now  destined  to  become  a  queen 
The  larva  is  so  strongly  fed  that  it  grows  more  rapidly  than  the  larv«» 
of  either  workers  or  drones,  and  consequently  becomes  a  full  grown 
larva  and  ceases  feeding  in  seven  days.     As  it  grows,  the  cell  is 
built  around  it  and  enlarged  and  turned  downward,  until  it  resembles 
more  than  anything  else  a  single-jointed  peanut.    After  it  is  capped 
or  sealed  the  inmate  transforms  into  a  pupa  and  remains  in  the  cell 
for  five  days  when  it  cuts  its  way  out  by  cutting  a  circular  flap 
around  the  apex  or  tip  of  the  cell,  and  crowds  out  by  raising  the 
lid.    It  is  often  attended  by  a  number  of  workers  which  keep  it  in 
the  cell  for  sometime,  feeding  it  but  preventing  it  from  coming  out. 
As  soon  as  it  does  come  forth  it  is  liable  to  make  a  tour  of  the  hive, 
and  destroy  all  other  queen  cells  containing  young  queens  by  biting 
into  them  from  the  side.    Thus,  whea  empty  queen  cells  are  to  be  seen 
in  the  hive  it  is  an  easy  matter  to  recognize  whether  they  contained 
queens  that  normally  emerged,  as  shown  by  the  circular  opening  of 
the  apex,  or  whether  they  contained  young  queens  that  were  killed  by 
their  previously  maturing  rivals,  as  shown  by  the  sides  of  the  cells 
being  bitten  open. 

Swarming  generally  takes  place  about  the  time  the  larvae  is  full 
grown,  and  before  the  young  queen  emerges.  It  may  be  about  the 
time  she  is  ready  to  emerge  or  come  from  the  cell.  Bee-keepers  can 
often  tell  when  the  transformation  is  to  take  place  by  placing  the 
ear  to  the  hive  during  the  evening  before  and  hearing  a  peculiar 
quaking  or  piping  of  the  queen.  Some  say  this  is  a  sound  made  bv 
the  old  queen  in  her  fear  that  she  may  be  surplanted  by  a  new  rival. 
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Others  say,  and  doubtless  correctly^  that  it  is  made  bj  the  new  qoeen 
in  her  efforts  to  escape  from  the  cell.  At  any  rate,  the  peculiar  sonnd, 
known  as  ^'the  piping  of  the  queen/'  is  not  uncommon,  and  is  in- 
dicatiye  of  swarming  quite  soon«  It  can  be  imitated  by  a  person 
placing  his  lips  together  and  then  separating  them  suddenly,  while 
slowly  drawing  in  his  breath,  but  without  enough  force  to  produce  a 
decided  smack. 

The  modem  bee-keeper  has  at  hand  a  number  of  spring  coils,  known 
as  que^i  cell  protectors,  which  he  slips  oyer  the  queen  cells  just  as 
soon  as  they  are  capped,  and  thus  protects  the  young  queois  and 
keeps  them  from  being  destroyed  when  they  first  emerge.  In  this 
way  he  can  save  all  his  queens  in  the  hive  and  use  them  for  re-queen- 
ing other  colonies. 

It  should  be  remembered  that  the  word  ^^Queen"  is  misleading  as 
applied  to  this  mother  bee,  for  it  conveys  the  conception  which  we 
have  already  formed  of  a  ruler  known  by  that  title.  The  queen  does 
not  rule  the  hive.  She  is  strictly  the  mother  bee  or  egg-layer.  It 
is  too  often  believed  that  she  leads  the  bees  in  swarming.  This  is  not 
the  case.  She  is  by  no  means  the  first  out  of  the  hive,  and  may,  in- 
deed, be  well  toward  the  last.  However,  the  bees  have  enough  instinct 
to  appear  to  realize  that  upon  her  depend:^  the  welfare  or  existence 
of  the  colony.  For  example,  when  food  becomes  scant  and  starvation 
comiiienccR  the  queen  is- among  the  last  to  die  by  this  means.  This 
may  be  due  to  the  two  facts  that  as  long  as  there  is  food  it  is  offered 
to  her,  and  also  she  is  a  hardy  or  vigorous  creature.  They  never 
swarm  unless  there  is  another  queen  in  tbe  hive  at  sufficient  stage 
of  growth  or  development  to  make  sure  that  the  hive  will  not  be  left 
queenless,  excepting  when  it  is  a  "desertion  swann"  intending  to  leave 
the  hive  from  some  decidedly  objectionable  cause.  During  the  nor- 
mal swarming  season  there  can  always  be  found  one  or  more  queen 
cells,  recently  capped  or  possibly  freshly  opened  left  in  the  hive 
after  swarming,  showing  that  a  new  queen  has  been  provided  to  tsike 
the  place  of  the  old  one  which  goes  with  the  colony.  Thus  it  can 
be  known  that  the  queen  at  primary  swarming  time  is  at  least  one 
year  old. 

The  swarm  will  not  fly  away  without  their  queen  unless  they 
should  meet  another  swarm  which  has  a  queen  with  it.  Modem  bee- 
keepers take  advantage  of  the  fact  that  the  bees  will  not  abscond 
without  their  queen,  and  clip  one  or  more  of  her  wings  at  any  time 
after  she  has  commenced  laying,  for  the  purpose  of  preventing  her 
escape  and  the  loss  of  the  bees  at  swarming  time.  This  clipping  can 
be  done  with  an  ordinary  pair  of  scissors  or  with  a  sharp  knife. 
The  queen  should  be  caught  by  the  head,  thorax,  legs  or  wings,  but 
never  by  the  abdomen  or  long-pointed  rear  portion  of  the  body.    Press- 
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ing  this  portion  of  her  body  is  liable  to  damage  her  as  an  ^g-lajer. 
As  she  does  not  sting  her  captor,  she  can  be  held  in  one  hand  while 
the  wing  is  clipped  by  scissors  in  the  other. 

In  clipping  with  a  knife  she  can  be  held  at  the  side  of  the  hive 
so  that  one  wing  rests  over  the  top  and  can  be  cut  off  by  a  sharp 
knife  blade  drawn  across  it.  No  pain  is  caused  by  clipping.  Where 
the  practice  is  to  re-queen  once  in  two  years,  it  is  a  good  plan  to 
indicate  the  age  of  the  queen  by  clipping  the  right  wings  in  even 
years  and  the  left  wings  in  odd  years. 

As  the  queen  never  mates  a  second  time,  and  never  needs  her  wings 
after  egg  laying  is  commenced,  this  practice  is  commended  to  pre- 
vent the  loss  of  bees  at  swarming  time.  When  the  wings  are  clipped 
so  that  she  cannot  fly  she  comes  out  of  the  hive  with  the  swarm 
but  tumbles  about  in  front  of  it  and  the  swarm  circles  and  perhaps 
clusters  for  some  minutes,  but  upon  finding  itself  queenless  returns 
to  the  hive.  This  may  be  repeated  two  or  three  times  during  the  day 
and  upon  different  days.  If  there  is  a  means  for  her  to  crawl  from 
the  ground  back  to  the  hive  she  may  do  this,  but  it  is  not  certain  that 
she  will.  The  proper  thing  for  the  bee-keeper  to  do  is  to  prevent 
swarming,  but  where  he  cannot  do  this  he  should  either  use  a  queen 
cage  on  his  hive  to  trap  her  at  swarming  time,  or  just  as  soon  as 
possible  after  swarming  seek  for  her  on  or  near  the  ground,  sur- 
rounded by  a  small  cluster  of  her  bees, — in  many  cases  not  more  than 
one  or  two  dozen.  She  can  then  be  picked  up  and  put  back  into  the 
hive  or  transferred  to  another  hive,  or  treated  as  directed  else- 
where in  this  Bulletin. 

It  is  important  to  remember  that  young  queens  are  coming  from 
the  cells  in  the  hive,  and  the  owner  is  liable  to  lose  his  bees  by  one 
of  these  going  out  with  them  in  swarming  at  some  day  in  the  near 
future  because  returning  them  to  the  original  hive  does  not  mean 
checking  their  swarming  impulse.  When  a  virgin  or  unmated  queen 
goes  out  with  a  swarm  they  are  liable  to  fly  higher  before  they  cluster, 
or  to  fly  farther  before  they  stop,  than  with  an  old  queen,  which  is 
heavier  and  usually  does  not  fly  far. 

The  part  that  the  queen  takes  in  preparation  for  swarming  con- 
sist in  gradually  reducing  her  amount  of  egg-laying,  and  her  body 
becomes  smaller  in  size  and  lighter  in  weight  than  when  she  is  per- 
forming the  function  of  egg-laying  at  its  full  rate.  Thus  the  reduced 
number  of  eggs  in  cells  in  a  colony,  especially  if  occupied  queen  cells 
are  also  present,  is  an  indication  of  the  immediate  preparation  for 
swarming  on  the  part  of  the  queen.  As  her  body  is  smaller  at  this 
time,  it  is  also  more  difficult  to  see  her  than  when  it  is  more  fully 
distended  with  eggs. 

As  soon  as  she  finds  a  hive  she  commences  to  lay  ^gs  at  a  more 


90 

rapid  rate  than  before,  and  also  do  the  best  work  more  energetically 
in  the  gathering  of  honey,  thus  the  colony  is  built  up  quickly  with 
new  bees  and  well  supplied  with  stores  for  the  winter  season. 

Although  the  old  queen  goes  out  of  the  hive  with  the  primary  swarm, 
it  must  be  remembered  that  there  may  be  after  swarms,  known 
as  secondary,  tertiary,  etc.,  which  are  accompanied  by  virgin  or  un- 
mated  queens.  There  may  be  two  or  more  of  these  in  every  such 
"after  swarm,"  and  a  colony  may  continue  to  reduce  itself  by  after 
swarms  until  it  is,'  as  one  has  said,  "Swarming  itself  to  death."  The 
final  or  last  after  swarm  may  contain  a  great  many  queens.  This 
is  discussed  under  the  heading  "Causes  of  Swarming." 

Bees  commence  to  build  queen  cells  as  soon  as  they  are  queenless. 
If  the  queen  should  be  lost  or  killed  in  the  manipulation  of  the  hive 
the  keeper  will  find  it  out  very  readily  if  he  should  look  through 
the  hive  within  a  few  hours  or  a  day  or  two,  as  he  will  see  queen 
cups  or  queen  cells  started,  especially  round  larvae  one  or  two  days 
of  age.  These  queen  cups  that  are  due  to  the  sudden  loss  of  the  queen 
are  always  formed  around  larvae  less  than  three  days  of  age.  Cups 
or  cells  without  eggs  or  larvae  may  be  present,  but  do  not  indicate 
a  loss  of  the  queen,  unless  she  has  been  gone  so  long  that  no  larvae 
remain  in  the  hive.  If  the  hive  contain  eggs  or  larvae  less  than  three 
days  of  age  the  bees  can  rear  for  themselves  another  queen,  but  if 
there  are  no  eggs  nor  very  young  larvae  in  the  hive  when  the  queen 
is  lost  or  killed,  and  also  no  queens  present  in  queen  cells,  this  colony 
becomes  hopelessly  queenless.  Efforts  will  be  made  by  the  bees  to 
rear  queens  from  older  larvae,  which  will  no  doubt  have  a  stronger 
tendency  to  become  egg-layers  or  so  called  "fertile  workers,"  men- 
tioned above.  Where  there  are  no  larvae  and  no  queen  they  build 
queen  cells  around  some  of  the  drone  larvae  which  have  hatched  from 
eggs  layed  by  the  fertile  workers,  and  apparently  make  every  effort 
to  rear  queens  from  these  drone  larvae,  but,  of  course,  never  succeed. 
The  fertile  workers,  which  take  on  themselves  the  partial  functions 
of  queens  in  their  egg-laying  tendency,  also  assume  the  additional 
character  of  the  queen  in  their  readiness  to  fighting  other  queens. 
Thus  it  is  a  difficult  matter  to  introduce  a  new  queen  into  a  hive 
which  has  been  queenless  long  enough  to  contain  egg-laying  workers. 
In  such  case  the  best  thing  to  do  is  to  remove  the  hive  to  another  stand 
and  place  another  hive  with  comb,  brood,  and  honey  on  the  old 
stand,  when  practically  all  of  the  workers,  excepting  the  egg-layers, 
will  return  to  the  former  stand.  In  a  third  way  the  egg-laying 
workers  resemble  queens,  and  this  is  in  regard  to  their  tendency  to 
stay  in  the  hive  when  it  is  moved,  instead  of  returning  to  the  old 
stand  as  the  regular  workers  do. 

It  can  be  remembered  by  the  bee-keeper  that  the  queen  reserves  her 
sting  exclusively  for  a  royal  antagonist  and  uses  it  only  to  fight  and 
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kill  another  queen.  In  almost  all  cases  queens  axe  deadly  enemies 
to  each  other,  and  this  is  why  an  introduced  queen  is  liable  to  be 
fought  and  killed  by  another  queen  that  may  be  in  a  hive  where 
she  has  been  introduced.  Also  as  bees  protect  their  own  queen  and 
ball  on  intruder,  this  is  why  it  is  Impossible  to  introduce  a  new 
queen  in  a  hive  not  queenless,  and  why  it  is  necessary  to  requeen 
a  colony. 

However,  there  are  cases  in  which  the  hive  may  contain  two  queens, 
living  and  working  together  peacefully.  This  is  in  such  condition  as 
that  known  as  ^^superseding."  Usually  a  queen  lives  to  the  normal 
age  of  three  or  four  years  or  more,  but  after  the  first  year  or  two  she 
is  liable  to  decline  in  activity  and  productiveness.  When  she  com- 
mences to  become  unfit  to  keep  up  the  colony  the  bees  appear  to 
realize  this  and  construct  just  a  few  queen  cells  and  rear  a  new  queen, 
'  which  will  mate  from  the  same  hive  and  live  in  the  hive  harmoniously 
with  her  mother.  Gradually  the  older  queen  wanes  until  she  dies 
or  disappears,  and  the  young  queen  is  then  in  full  sway.  During 
such  time  it  is  not  uncommon  to  see  the  two  queens  near  each  other, 
apparently  on  friendly  terms.  Of  course  queens  can  be  kept  in  the 
same  hive  if  they  are  protected  from  attacks  by  one  another,  as  in 
wire  cases. 

When  introducing  a  queen  into  a  new  colony  it  is  sometimes  neces- 
sary for  her  gradually  to  acquire  the  odor  of  this  colony  or  let  the 
workers  become  familiar  with  her,  or  she  will  be  attacked  and 
killed  by  them.  As  a  rule  they  do  not  sting  nor  bite  her,  but  attack 
her  by  the  process  known  as  '^Balling."  In  balling  a  queen  the 
workers  cluster  tightly  around  her,  embracing  her  as  tightly  as  pos- 
sible and  squeezing  her  to  the  point  of  suffocation.  A  little  ball  about 
the  size  of  a  hulled  walnut  can  often  be  seen  between  frames  or 
often  on  the  bottom  of  the  hive  where  a  queen  has  been  newly  intro- 
duced. Sometimes  to  take  the  queen  from  the  hive  and  hold  her  in 
the  hand  for  a  time  and  then  release  her  in  her  own  hive  will  cause 
balling.  This  is  probably  because  the  odor  from  the  hand  has 
changed  her  scent  so  that  the  bees  do  not  recognize  her  and  then 
regard  her  as  an  intruder.  Often  young  queens  returning  from  the 
nuptial  fight  enter  the  wrong  hive  and  are  then  attacked  and  balled 
by  the  workers.  When  balling  occurs  the  queen  should  be  rescued  at 
once  by  dropping  the  ball  into  water.  Attempting  to  forcibly  separa- 
ate  them  may  result  in  the  death  of  the  queen  by  their  stinging  her. 
Smoking  separates  the  ball,  but  is  quite  offensive  to  the  queen. 

Queens  of  different  races  are  different  in  color  and  size,  and  also 
queens  of  the  same  race  may  vary  decidely  in  color.  Also  the  pro- 
geny of  a  queen  may  be  quite  different  from  the  color  of  the  mother. 
For  example,  from  a  dark-colored  queen  the  off-spring  may  be  yellow, 
or  vice  versa. 
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Queens  are  now  regularly  sent  by  mail.  They  are  placed  in  mail- 
ing cages  with  a  number  of  their  worker  att^idants  and  food  for 
them.  There  are  persons  whp  make  it  a  business  to  rear  queens  for 
the  market.  They  sell  them  under  such  designations  as  "Virgin 
Queens,"  "Untested  Queens,"  "Select  Queens,"  "Select  Tested  Queens," 
and  "Egg  Laying  Queens."  It  may  pay  to  introduce  some  new  blood 
into  the  apiary  occasionally  by  means  of  new  queens,  but  these  should 
come  from  colonies  that  have  made  records  as  honey  producers,  rather 
than  from  those  that  were  selected  merely  for  color  or  some  other 
purpose. 

2.     THE  DRONE. 

The  drone  is  a  big,  burly  fellow  with  tremendously  large  eyes, 
which  meet  together  at  the  top  of  the  head,  and  a  large  rounded  abdo- 
men carrying  tufts  of  hairs,  but  no  sting.  Owing  to  its  large  size 
and  the  rounded  abdomen  and  eyes  meeting  on  top  of  the  head,  the 
drone  can  be  distinguished  readily  wherever  seen.  The  drone  is 
present  in  normal  colonies  only  when  there  is  an  abundance  of  food. 
He  is  apparently  produced  at  the  will  of  the  queen  when  a  surplus  of 
food  is  coming  in,  and  is  destroyed  by  the  workers  when  they  com- 
mence to  experience  shortage.  However,  when  a  hive  is  queenless,  and 
sometimes  when  it  is  unsually  well  supplied  with  food,  the  drones 
will  be  tolerated,  and,  in  fact,  will  spend  a  long  time,  even  an  entire 
winter,  in  such  a  colony. 

The  workers  appear  to  realize  that  he  exists  for  the  one  purpose  of 
fertilizing  the  queen,  which  is  to  maintain  the  existence  of  the  colony 
by  laying  so  many  thousands  of  eggs.  One  of  the  early  evidences  of 
preparation  for  swarming  is  the  formation  of  drone  cells,  followed 
shortly  by  the  presence  of  drone  larvae  in  the  cells,  and  later  by  the 
drones  seen  flying  around  the  front  of  the  hive.  After  the  drones 
appear  and  are  on  the  wing  the  queen  may  be  expected.  They 
mate  but  once,  when  flying  high  in  the  air,  when  the  drone  dies  in- 
stantly, and  the  queen  returns  to  the  hive  from  which  she  flew  forth. 
There  are  often  hundreds  more  drones  in  a  colony  than  it  will  pro- 
duce of  queens,  but  this  surplus  of  drones  is  apparently  for  the 
same  purpose  in  Nature  as  the  surplus  or  extra  amount  of  pollen  or 
flower  dust  produced  by  flowers,  which  may  well  go  to  waste  rather 
than,  through  its  scarcity,  make  it  impossible  for  the  organism  to  be 
fertilized. 

Drone  Comb,  Drone  comb  is  at  once  recognized  by  the  very  large 
cells  which  are  one-fourth  inch  across,  or  four  to  an  inch.  These 
cells  are  built  by  the  workers  sometime  before  the  time  when  the 
queen  Is  ready  to  place  eggs  in  them,  but  with  the  increasing  stock 
of  food  and  prosperity  of  a  colony  the  queen  lays  in  each  cell  one  of 
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the  unfertilized  eggs,  which  is  thus  destined  to  mature  as  a  male  bee. 
The  ^gs  hatch  into  larvae  in  three  days,  as  do  all  the  eggs  of  the 
honey  bee,  and  they  are  then  fed  and  reared  apparently  the  same  as 
the  workers. 

As  they  approach  maturity  in  growth  of  the  larvae  the  workers 
cap  or  seal  them  over,  and  again  they  become  quite  characteristic 
in  appearance.  The  cappings  of  the  drone  cells  are  raised  and  hemis- 
pherical, resembling  very  decidedly  a  number  of  split  bullets  of  a 
yellow  color,  lying  together  upon  a  board,  with  the  rounded  side 
upward. 

It  takes  longer  for  the  drones  to  mature  than  for  the  queens  or 
workers.  It  is  twenty-four  days  from  the  time  the  drone  egg  is 
laid  until  the  winged  insect  comes  forth.  He  is  an  easy-going  fel- 
low, apparently  decidedly  indifferent  as  to  the  parent  colony,  as  he 
is  liable  to  enter  any  colony  where  admitted  and  make  himself  at 
home.  During  the  season  when  nectar  is  abundant  and  honey  com- 
ing in  he  has  an  easy  existance,  feeding  upon  the  food  gathered  by 
the  workers,  and,  like  the  queen,  living  for  the  one  function  of  re- 
production. However,  when  the  summer  season  of  heavy  nectar  flow 
is  past,  and  there  are  no  longer  prospects  that  new  queens  will  be 
reared,  or  drones  needed,  the  scene  changes  from  being  tolerated  as  a 
free  boarder,  and  he  becomes  an  outcast  from  the  hive.  The  workers 
turn  upon  him  and  sting  and  bite  him,  and  carry  him  from  the  en- 
trance of  the  hive  to  be  cast  out.  The  battle  of  the  killing  of  the 
drones  is  one  of  the  conspicuous  features  of  the  bee  yard,  and  often 
causes  considerable  commotion,  as  the  buzzing  sound  is  quite  con- 
spicuous. Fortunate  is  he  who  is  able  to  find  a  qucenless  colony, 
or  one  that  is  decidedly  over-stocked  in  stores. 

Drones  can  be  produced  in  a  colony  by  feeding  by  a  method  to 
stimulate  the  rearing  of  larvae  by  giving  food  in  manner  and  quantity 
resembling  that  of  a  strong  natural  honey  flow.  In  fact  by  feeding 
enough  sugar  syrup  or  dilute  honey  to  a  populous  colony  drone- 
rearing  and  queen-production  can  be  brought  about  at  almost  any 
time.  However,  it  has  been  shown  that  over  one  barrel  of  sugar 
syrup  would  be  required  to  produce  conditions  resulting  in  drones 
late  in  the  fall  of  the  year. 

The  drones  can  be  recognized  by  their  coarse  or  low  droning, 
buzzing  sound  during  their  flight.  Poultry  and  birds  recognize  and 
devour  drones.  Kingbirds,  or  the  so-called  Beebirds,  feed  to  a  great 
extent  upon  drones,  and  really  but  rarely  destroy  workers. 

As  the  drone  larvae  are  very  heavy  feeders  it  can  be  seen  that  they 
consume  an  immense  amount  of  honey  in  the  hives,  not  only  in  the 
larval  stage,  but  also  in  the  adult  or  winged  stage.  Not  only  do 
they  consume  honey,  but  the  larvae  occupy  space  that  should  be  given 
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to  the  production  of  workers  at  the  particular  season  when  the 
workers  are  most  needed,  or  space  that  should  be  used  for  the  storage 
of  supplies.  Thus  it  is  best  to  get  rid  of  the  drone  comb  in  all 
colonies  where  not  needed  for  breeding  purposes. 

Drone  comb  is  best  prevented  by  using  full  sheets  of  regular  founda- 
tion fastened  in  the  frames.  These  sheets  are  comb  foundations,  made 
with  raised  bases  of  the  cells,  which  are  the  right  size  for  worker  cells, 
and  if  they  are  fastened  with  wire  or  splints  tbey  will  retain  the 
proper  shape  and  size  of  the  cells.  If,  however,  they  are  not  wired 
or  not  fastened  with  supports  of  some  kind  the  sheets  may  sag,  and 
the  cells  stretch,  until  they  become  too  large  for  worker  cells,  and  are 
then  modified  into  drone  cells.  Where  only  starters  of  small  strips 
or  incomplete  sheets  of  foundation  are  used,  the  space  from  the  lower 
part  of  the  comb  to  the  bottom  bar  of  the  frame  often  is  built  out 
with  drone  comb.  The  bees  appear  to  realize  that  a  certain  number 
of  drones  in  a  colony  are  essential,  and  make  an  effort  in  the  spring 
of  the  year  to  build  a  certain  amount  of  drone  comb. 

They  will  also  build  drone  comb  for  storage  of  honey  when  nectar 
is  coming  in  very  rapidly.  This  is  certainly  an  economy  of  both 
time  and  material  for  storage  purposes,  but  no  one  can  tell  if  the 
bees  recognize  this  feature  of  economy,  as  viewed  from  the  human 
standpoint. 

To  Get  Rid  of  Drone  Covih:  Because  of  the  consumption  of  food 
in  both  the  larval  and  mature  stages,  and  also  because  drones  should 
not  be  reared  in  colonies  that  are  not  the  best,  it  is  important  for 
the  bee-keeper  to  get  rid  of  drone  comb.  He  can  avoid  this  by  using 
full  sheets  of  foundation,  as  described  above,  and  also  by  cutting 
out  drone  comb  wherever  it  occurs,  and  setting  in  its  place  pieces 
of  worker  comb  of  the  same  siz.e  and  shape.  The  bees  will  at  once 
weld  together  the  pieces  in  the  frame,  and  there  will  not  be  "much 
trouble  from  attempts  to  form  drone  comb  again  in  this  frame. 

To  Oet  Drone  Comb:  It  is  very  desirable  to  obtain  drone  comb 
and  drones  in  abundance  in  extra  good  colonies.  This  is  obviously 
for  the  purpose  of  improving  the  apiary  by  proper  selection  in 
breeding  or  by  rearing.  One  way  to  do  this  is  to  use  only  a  strip  of 
foundation  known  as  a  "starter,"  instead  of  a  fulf  sheet  in  the 
frame.  Place  the  frame  containing  the  starter  in  the  middle  of 
the  brood  chamber  during  the  time  when  there  is  a  fair  nectar  flow, 
and  it  will  not  be  many  hours  until  the  workers  will  be  drawing 
it  down  and  building  drone  comb. 

Another  way  is  to  cut  a  piece  out  of  a  frame  of  comb  of  any  kind, 
and  set  this  into  the  hive  during  the  busy  season  of  the  bees.  They 
are  almost  certain  to  fill  it  with  drone  comb.  This  is  why,  when 
drone  comb  is  cut  out  of  a  frame  where  it  is  not  wanted,  the  space 
should  be  refilled  with  drawn  worker  comb. 
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The  third  means  which  we  have  used  to  obtain  drone  comb  is  to 
set  together  pieces  of  good  comb  cut  from  other  hives,  and  fastened 
in  the  frame  in  such  a  way  that  it  can  be  given  to  the  bees,  when 
they  will  soon  fasten  the  pieces  together  and  proceed  to  make  use 
of  them. 

3.     THE  WORKERS. 

Duties:  Each  kind  of  bees  in  a  hive  has  its  own  duties  or  func- 
tions to  perform.  While  those  of  the  worker  are  the  most  varied 
of  all,  they  can  not  be  performed  by  either  the  queen  or  the  drones. 
It  is  the  woikers  that  build  the  comb,  gather  nectar  and  transform 
it  into  honey,  store  it  and  evaporate  it  in  the  cells,  seal  it,  protect 
it,  and  also  predigest  it  and  carry  it  to  the  queen  or  to  the  larvae 
that  are  to  be  reared  by  it.  It  is  the  workers  that  gather  pollen 
from  flowers  and  store  it  in  the  cells  as  the  familiar  "bee  bread; 
to  be  used  as  food  in  the  rearing  of  the  young  workers  and  drones. 
It  is  the  workers  that  carry  water  from  nearby  ponds,  streams,  or 
watering  places  to  dilute  the  thick  honey  and  quench  the  thirst  of  the 
inmates  of  the  hive.  It  is  the  workers  that  feed  and  guard  the  young 
and  the  queen,  and  also  guard  the  entrance  to  the  hive.  If  an 
enemy  should  present  itself  they  are  willing  to  die  in  defense  of 
the  colony,  as  shortly  after  the  sting  is  left  in  the  victim  the  worker 
will  perish  from  the  results  of  its  being  torn  from  its  body. 

If  a  mouse  or  some  other  small  animal  should  die  in  the  hive  the 
workers  cover  it  over  by  hermetically  sealing  with  the  resinous 
substance  known  as  propolis.  By  means  of  propolis  the  workers 
seal  the  cracks  of  the  hive,  fasten  on  the  covers  and  prevent  the 
I>enetration  of  wind  and  rain.  It  is  the  duty  of  the  workers  to  scout 
the  country  and  locate  and  bring  food  that  the  colony  may  be  sus- 
tained. When  the  time  comes  that  swarming  is  approaching  the 
workers  often  go  out  as  scouts  and  look  up  suitable  places  for  the 
future  abode  of  the  colony.  It  becomes  the  duty  of  the  worker  to 
construct  drone  cells  at  the  proper  time  and  rear  drones,  as  well 
as  to  construct  queen  cells  and  rear  queens.  Not  only  must  they 
rear  the  drones,  but  when  their  period  of  usefulness  is  over,  it  is 
their  duty  to  destroy  them.    • 

Not  only  do  the  workers  rear  the  queens,  and  sometimes  forcibly 
detain  the  young  queens  in  the  queen  cells,  and  devote  assidous 
attention  to  the  feeding  of  the  mature  queen  both  day  and  night, 
but  when  the  colony  becomes  queenless  they  make  efforts  to  take 
upon  themselves  the  functions  of  the  queen  by  becoming  egg-layers, — 
as  described  above. 

Life  History:  The  worker  is  an  undeveloped  female,  commonly 
called  a  "neuter.^'  The  egg  which  the  queen  lays,  if  unfertilized 
will  hatch  a  drone,  and  if  fertilized  will  hatch  a  larva,  which  if  fed 
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in  a  certain  way  will  develop  into  a  queen,  and  if  fed  in  another 
way  will  develop  into  a  worker.  Therefore,  a  fertilizer  egg  becomes 
a  female,  of  which  the  queen  is  the  perfected  type,  and  the  worker 
is  an  undeveloped  form. 

The  egg  that  is  to  be  a  worker  hatches  in  three  days,  as  do  the 
other  eggs,  the  young  of  which  develops  sooner  than  does  the  drone, 
but  not  so  quickly  as  does  the  queen.  The  relative  periods  of  develop- 
ment of  bees  are  as  follows: 


Queen,  . 

Drone, 

Worker, 


Egg, 

Larva. 

Pupa. 

Days. 

Days. 

Days. 

3 

8 

6 

1             3 

12 

9 

3 

1 

11 

7 

Adult  or  Winged  Form. 


4  to  6  years. 

1  month  to  1  year. 

0  weeks  to  1  year. 


During  the  first  three  days  of  the  larva  stage  all  of  the  young 
honey  bees  are  fed  upon  the  same  kind  of  food,  which  is  thought  by 
some  to  be  a  secretion  from  a  gland  in  the  head,  and  by  others  is  re- 
garded as  the  digested  food  substance  regurgitated  by  the  wroker. 
The  latter  view  will  probably  prove  correct.  This  food  substance  is 
sometimes  called  "bee  milk"  or  bee  jelly."  After  three  days  the 
workers  continue  to  feed  the  larval  queen  upon  this  highly  con- 
centrated and  very  nourishing  food  substance,  perhaps  slightly  modi- 
fied, and  then  known  as  "royal  jelly,"  but  the  larval  worker,  and 
perhaps  also  the  larval  drone  are  fed  upon  a  mixture  of  nectar, 
pollen  and  "bee  milk,"  in  which  the  latter  is  gradually  reduced  and 
the  former  gradually  increased. 

The  egg  first  stands  directly  upon  end,  in  the  bottom  of  the  cell, 
but  gradually  inclines,  so  that  its  age  can  generally  be  recognized 
by  the  angle  at  which  it  leans.  The  young,  white  larva  which  comes 
forth  at  the  end  of  three  days  is  almost  as  large  as  the  white  egg 
shell,  and  when  first  hatched  is  th-e  same  shape.  Sometimes  the  two 
are  to  be  seen  together  at  the  bottom  of  the  cell,  and  the  observer 
may  be  led  to  think  there  are  two  eggs  present,  and  thus  see  a  possible 
indication  of  the  presence  of  a  laying  worker. 

At  first  th-e  little  larva  lies  on  its  side  in  a  curved  position  in  the 
bee  food  in  the  bottom  of  the  cell.  As  it  grows  it  becomes  larger 
and  assumes  a  circular  shape.  As  it  grows  still  larger  it  stretches 
itself  leu 'ijth wise  in  its  cell,  and  as  it  completes  its  growth,  it  is 
stretched  out  in  its  cell.  When  it  is  capped  over  it  makes  a  very 
thin  delicate  cocoon  of  fine  silk  lining  at  the  bottom  and  side  of  the 
cell.  It  then  turns  round,  and  with  the  head  outward  transforms 
into  the  pupa  or  chrysalis,  and  later  opens  the  cell  by  gnawing  a 
circular  flap  from  the  capping,  when  it  crawls  forth  as  a  little,  soft. 
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flabby  gray-colored  individual,  which  is  appaieutly  unnoticed  by 
il«  sisters,  but  which  crawls  around  and  searches  for  honey,  feeding 
upon  the  first  that  it  may  tind. 

Its  legs  become  stronger,  its  wings  strengthen,  and  it  soon  com- 
mences its  duty  of  nursing  or  caring  lor  the  baby  bees  in  the  larval 
stage.  For  souje  time  the  eyes  oi"  Uie  young  bees  are  beset  with 
bristly  hairs,  but  as  they  crawl  about  in  the  hive  these  are  rubbed 
off,  and  about  the  the  time  this  occurs  they  are  ready  to  go  forth 
as  mature  bees  to  collect  food  and  water  for  the  colony.  Often  when 
the  outside  temperature  is  favorable  young  bees  can  be  seen  flying 
back  and  forth  in  front  of  the  hive  in  their  play  flight,  sometimes  in 
such  numbers  as  to  lead  to  the  belief  that  the  bees  are  preparing  to 
swarm.  In  this  flight  the  young  bee  turns  facing  the  hive,  and  flies 
up  and  down,  and  back  and  forth,  as  though  making  a  thorough  study 
of  its  surroundings,  and  preparing  itself  to  rocogize  them  during  its 
activity  as  a  field  bee. 

It  is  certain  that  the  bee  does  recognize  its  colony  by  certain 
marks,  such  as  color  of  the  hive,  some  object  on  the  cover,  a  pole, 
stone  OP  plant  or  some  object  near  its  entrance,  the  direction  of  the 
entrance,  or  anything  that  can  serve  as  a  land  mark.  When  the 
land  marks  in  front  of  hives  are  changed,  the  bees  often  follow  the 
land  marks  instead  of  selecting  their  own  original  hives. 

Robbing:  As  a  rule  the  worker  recognizes  its  hive  when  it 
returns  to  it,  but  should  it  not  be  able  to  find  its  own  hive  it  is 
welcomed  in  another  if  it  should  return  with  a  load,  but  if  it  sliould 
go  as  a  hungry  bee  seeking  food,  it  receives  the  kind  of  reception 
•that  is  frequently  accorded  to  beggars  or  pilferers.  The  guards  at 
the  entrance  of  the  hive  watch  for  those  who  do  not  belong  there, 
and  prevent  their  entrance  if  possible.  However,  if  one  should  be 
able  to  slip  past  the  guards  and  load  himself  with  ill-gotten  gains, 
and  return  to  his  own  hive,  he  would  be  followed  back  by  some  of 
his  companions  and  a  general  robbery  would  commence  at  once,  if 
possible.  It  is  not  infrequent  that  weak  colonies  are  robbed  by 
strong  colonies,  especially  when  the  former  become  queenless.  Also, 
when  the  bee-keeper  is  working  among  his  bees  after  the  nectar 
flow  has  become  reduced,  and  especially  during  a  decided  scarcity 
of  nectar,  there  is  danger  of  considerable  trouble  through  robbing. 

This  is  best  prevented  by  making  it  an  invariable  rule  to  render 
it  impossible  for  prowling  bees  to  get  even  a  single  drop  of  spilled 
or  scattered  honey.  To  aid  in  preventing  this  some  bee-keepers  use 
what  is  called  a  "robber  cloth,"  which  consists  of  a  curtain  similar 
to  a  window  shade,  a  little  longer  than  the  width  of  the  hive,  with 
a  heavy  stick  at  each  side,  so  that  it  can  be  thrown  quickly  over 
the  hive  that  has  been  recently  opened  and  may  need  to  stand  open 
for  a  short  time.  All  work  like  transferring  should  be  done  under  a 
screen  except  when  there  is  a  nectar  flow. 
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Robbing  is  not  liable  to  occur  excepting  during  a  scarcity  of  the 
honey  flow.  During  such  periods  the  bee-keeper  should  watch  the 
apiary,  and  particularly  note  the  results  of  his  own  work  with  the 
hives.  The  hive  that  has  been  smoked,  moved  or  opened  is  for  the 
time  being  demoralized,  and  robbers  are  liable  to  enter  it.  It  is 
possible  through  carelessness  at  such  a  time  to  throw  the  whole 
apiary  into  a  tumult  that  will  prove  quite  serious.  In  some  cases 
we  have  known  the  bees  to  fill  the  air,  and  search  for  a  considerable 
distance  for  any  victims  that  they  can  sting.  Horses  and  poultry 
have  been  stung  to  death,  and  persons  have  been  kept  inside  of 
the  house  by  the  bees  in  their  furiously  agitated  condition.  Robbing 
should  be  prevented  by  taking  precautions  against  starting  it,  but 
when  it  does  commence  it  can  be  recognized  by  the  bees  fighting 
at  the  entrance  of  the  hive,  and  the  robbers  prowling  around  the 
hive,  and  trying  to  get  in  at  cracks  and  beneath  the  cover. 

One  way  to  cure  it  is  to  paint  the  cracks  of  the  hive  with  kerosene, 
using  either  a  brush  or  a  com  cob.  When  the  robbers  smell  such 
detestable  odors  they  do  not  apply  again  for  admission  to  such  a 
place.  In  combination  with  the  kerosene  painting,  the  bee-keeper 
should  use  wet  grass,  dropped  loosely  in  front  of  the  hive.  This 
will  permit  ventilation,  and  will  also  let  the  bees  inside  of  the  hive 
work  out  through  it,  while  those  outside  the  hive  will  not  attempt 
to  work  downward  and  into  the  hive.  As  a  last  resort  a  slight 
sprinkling  with  a  very  dilute  solution  of  carbolic  acid  on  the  grass 
over  the  entrance  will  be  sure  to  keep  the  robbers  away,  but  this 
is  so  offensive  to  the  rightful  inhabitants  as  really  to  prove  cruel  to 
them. 

HONEY  COMB. 

Honey  comb  or  "comb"  is  the  product  of  the  worker,  made  by 
gorging  itself  on  honey,  and  then  hanging  suspended  and  warm  until, 
by  a  peculiar  natural  process,  little  scales  of  wax  come  through 
the  pores  of  the  abdomen.  These  little  scales  are  formed  only  from 
certain  abdominal  segments  or  rings,  and  are  passed  along  by  the 
bee  to  the  cell  wall,  where  each  is  placed  on  edge,  adding  its  share 
to  building  the  structure. 

It  is  known  that  "bee's  wax,"  from  which  the  comb  is  built,  is 
produced  by  the  modification  of  honey,  and  is  possible  only  by 
the  bee.  It  is  also  known  that  there  is  a  considerable  amount  of 
honey  needed  to  produce  one  pound  of  bee's  wax.  Just  how  much 
is  used  is  not  fully  agreed  upon  by  the  writers  of  this  subject,  as 
it  has  been  estimated  variously  at  from  five  to  thirty  pounds,  with  the 
majority  of  writers  agreeing  upon  an  estimate  of  fifteen  pounds 
of  honey  required  to  make  one  pound  of  bee's  wax.  Whatever  may 
be  the  exact  amount,  the  important  fact  remains  that  in  the.  pro- 
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duction  of  bee's  wax  there  must  necessarily  be  a  considerable  loss 
of  honey,  transformed  to  make  it,  besides  the  loss  of  time  by  the 
bees  during  the  period  when  nectar  secretion  is  at  its  height,  and 
honey  production  should  be  greatest  by  keeping  the  bees  most  in- 
dustriously busy.  This  explains  why  so  much  more  extracted  honey 
can  be  produced  from  a  colony  of  the  same  strength  during  the 
same  season  than  can  be  produced  in  the  form  of  comb  honey  from 
another  in  the  same  yard  at  the  same  time. 

Bee  comb  Is  constructed  generally  in  the  form  of  hexagonal  cells, 
but  these  are  not  always  six-sided.  In  fact  they  may  be  quite  variable 
in  shape,  and  while  the  cells  in  worker  comb  will  be  found  practically 
uniform  in  size,  of  five  to  the  inch,  the  cells  of  the  drone  comb,  con- 
structed by  the  same  workers,  will  be  much  larger,  or  four  to  the 
inch;  showing  that  the  cell  formation  in  honey  comb  is  not  the 
result  of  some  inflexible  law  in  nature  which  the  bees  must  obey  if 
they  work  at  all. 

The  same  cells  may  be  used,  at  different  times,  used  for  either 
honey  or  rearing  young,  and  they  may  be  alternately  used  as  brood 
cells  and  honey  cells.  In  rearing  young  the  comb  is  darkened  by 
some  of  the  old  cocoons  and  brown  stains  left  by  the  young  bees. 
The  cell  walls  also  become  thicker,  and  the  septem  or  midrib  becomes 
thicker  as  the  comb  becomes  older.  Thus  when  the  cells  are  smaller, 
the  bees  are  not  so  large.  We  have  observed  that  rearing  bees  in 
very  old  comb  results  in  bees  of  smaller  size.  Where  the  comb  is 
to  be  eaten  it  is,  of  course,  important  that  it  be  freshly  constructed 
to  receive  the  honey,  but  where  it  is  to  be  used  for  extracted  honey, 
it  does  not  stain,  injure,  nor  in  any  way  impair  the  flavor  or  quality 
of  the  honey  therein  stored  and  afterward  removed  by  the  extractor. 

FOUNDATION. 

To  insure  full  uniform  sheets  of  worker  comb,  to  get  rid  of  drone 
comb  and  of  holes  commonly  known  as  "pop  holes"  through  which 
the  queen  can  pass  from  one  side  to  another,  and  thus  elude  ob- 
servation, and  also  for  economy  in  reducing  the  amount  of  honey 
that  must  be  used  by  the  bees  in  comb  construction,  and  especially 
to  insure  straight  combs,  the  bee-keeper  finds  it  decidedly  advisable 
to  use  a  sheet  or  septum  of  pure  bees  wax,  which  is  artificially  pre- 
pared. This  is  simply  a  sheet  varying  in  thickness,  but  generally 
about  as  thick  as  ordinary  brown  paper,  passed  through  a  wax 
press  so  constructed  as  to  impress  in  it  the  bases  of  the  cells  of 
proper  shape  to  be  used  by  the  bees  in  making  comb,  and  conse- 
quently called  "foundation."  This  is  not  comb,  but  is  a  septum 
or  foundation  iifxm  which  the  comb  is  built.  It  rnn  be  purchased 
in  either  size  for  worker  comb  or  drone  comb.     This  is  all  that  is 
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artificial  in  the  production  of  honey,  and  as  it  is  pure  oees  wax, 
there  is  no  objection  to  its  use  from  the  standpoint  of  the  consumer. 
The  stories  concerning  artificial  honey  comb,  etc.,  are  false.  Honey 
can  not  be  artificially  produced  nor  sealed. 

HONEY. 

Upon  the  septum,  either  naturally  constructed  or  of  artificial 
foundation,  the  bees  construct  cells  extending  laterally  or  sidewise, 
but  slanting  slightly  upward.  This  makes  it  possible  to  put  in  the 
thick  honey,  and  let  it  there  remain  until  the  cell  is  filled.  It  is 
then  capped  over  or  sealed  with  pure  bees  wax.  The  color  of  the 
capping  depends  upon  an  air  space  between  the  honey  and  the  wax 
covering.  If  such  an  air  space  is  present,  it  is  white,  just  as  snow 
is  white.  If,  however,  the  liquid  honey  comes  in  contact  with  the 
capping,  it  is  watery,  just  as  ice  looks  clear  or  watery  when  in  con- 
tact with  the  water  beneath,  or  may  be  white  when  lifted  above  the 
water. 

Some  bees  cap  the  honey  more  uniformly  and  more  clearly  white 
than  others.  When  honey  stands  in  a  damp  place  it  will  absorb 
moisture  and  the  capping  becomes  watery.  The  capping  of  the  nymph 
or  pupa  is  quite  different  from  that  of  the  honey.  The  capping  for 
the  young  bees  is  porus,  making  it  possible  for  the  inmates  to  breathe. 
It  is  also  mixed  with  some  other  material,  rendering  it  brownish 
in  color,  and  is  more  rounded  or  raised  than  the  capping  of  honey, 
which  is  nearly  level. 

"Honey  is  the  nectar  and  saccharine  exudations  of  plants  gathered, 
modified,  and  stored  in  the  comb  by  honey-bees."  This  is  taken  as 
a  correct  technical  and  legal  definition  of  honey.  Therefore,  when 
some  other  substance,  like  molasses,  is  gathered  by  the  bees  and 
put  into  the  cells,  it  is  not  honey.  When  the  bees  ar«  fed  syrup  they 
can  store  this  in  their  waxen  cells,  but  it  will  not  be  honey,  and  can 
not  legally  be  sold  as  such.  This  definition  also  shows  that  the 
black  substance,  produced  by  plant  lice  and  known  as  "honey  dew," 
which  was  so  abundant  in  this  State  a  few  years  ago,  could  not 
legally  be  sold  as  honey,  although  it  was  gathered  in  the  order  of 
nature  by  the  bees  and  stored  by  them.  When  such  material  is 
labeled  and  sold  it  must  be  designated  as  "Honey  Dew  Honey,"  if 
at  all. 

It  is  important  to  note  in  the  definition  that  to  be  honey  it  must 
be  modified  by  the  bee.  Honey  is  not  nectar,  but  it  is  nectar  modified, 
gathered  and  stored  by  the  bee.  Nectar  contains  an  average  of  about 
seventy-five  per  cent,  of  water;  honey,  on  the  other  hand,  contains  an 
average  of  about  twenty-five  per  cent,  water.  In  the  process  of 
modification  not  only  is  the  water  evaporated  or  gotten  rid  of  by 
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the  bee,  but  the  material  itself  is  modified,  possibly  by  coming  in 
contact  with  the  formic  acid  or  some  other  product  secreted  by  the 
Jittle  insect. 

The  evaporation  of  water  from  honey  takes  place  to  a  very  great 
extent  while  in  the  hive,  and  for  this  purpose  the  bees  arrange 
themselves  in  such  position  as  to  use  their  wings  to  drive  a  current 
of  air  into  the  hive,  and  over  the  unevaporated  or  unsealed  honey, 
and  out  ward  again,  thus  carrying  out  the  water  in  the  moisture 
laden  atmosphere.  It  is  possible  that  by  a  special  physiological 
contrivance  the  bees  also  extract  water  from  the  nectar  and  drop 
it  in  fheir  flight.  Tims'  it  Is  possible  that  the  bees  start  from  the 
pasture  with  a  larger  percentage  of  water  in  their  load  than  when 
they  arrive  at  the  hive. 

Ripening  Honey:  As  honey  is  freshly  gathered  and  placed  in  the 
cells  it  is  unripe,  and  does  not  have  the  flavor  nor  the  keeping  quality 
of  well  ripened  honey.  Therefor-e,  it  becomes  very  important  for 
all  bee-keepers  to  be  sure  that  their  honey  is  ripened  before  attempt- 
ing to  place  it  upon  the  market.  Otherwise  their  own  business  will 
be  injured.  Producers  and  dealers  should  make  it  a  rule  to  avoid 
selling  unripened  honey. 

The  shorter  time  comb  honey  is  permitted  to  remain  in  the  hive 
after  it  is  sealed,  the  whiter  it  is,  as  it  becomes  yellowish  by  "travel 
stains,''  or  staining  made  by  the  bees  crawling  over  it.  This  yellow- 
ish tint  of  comb  honey  capping  indicates  ripened  honey,  and  the 
consumer  will  soon  learn  that  that  which  has  been  left  in  the  hive 
imtil  fully  ripened  is  richer,  thicker,  has  a  better  flavor  and  keeps 
better  than  that  which  is  taken  out  as  soon  as  capped. 

Extracted  honey  should  not  be  extracted  until  nearly  all  the  cells 
of  the  comb  are  capped.  Unsealed  honey  is  watery,  is  liable  to  sour, 
and  does  not  have  the  flavor  nor  richness  that  marks  sealed  or 
ripened  honey.  Even  if  it  is  not  fully  ripened  when  extracted,  it 
18  better  to  let  it  ripen  by  evaporating  further  in  an  open  vessel 
in  a  dry  place,  instead  of  placing  it  at  once  in  closed  cans  or  vessels 
at  the  time  of  extracting.  However,  the  best  place  for  honey  to  ripen 
in  order  that  it  will  have  its  full  rich  flavor  is  on  the  hive. 

Storing  Honey:  Honey  should  never  be  stored  in  damp  places. 
A  cellar  is,  therefore,  a  decidedly  unfit  place.  When  damp  it  will 
absorb  moisture  and  become  thin,  watery  and  soured.  A  dry  place, 
such  as  an  attic  or  upper  room,  is  best.  Care  should,  of  course,  be 
taken  that  it  is  protected  from  mice,  rats  and  prowling  bees,  and 
the  worm  or  larva  of  the  bee  moth,  which  will  work  in  the  edges 
of  comb  honey  and  effect  considerable  loss  if  permitted  to  do  so. 
A  box  of  wire  screening  is  sufficient  protection  from  all. 

Cframilated  Honey:  Honey  submitted  to  alternating  extremes  of 
heat  and  cold  is  liable  to  granulate,    Qranulation  is  more  an  indica- 
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tion  of  pure  than  of  impure  honey.  When  it  granulates  its  flavor 
is  changed.  It  is  not  impaired  but  it  is  modified.  Some  persons 
prefer  the  granulated  honey.  It  is  certainly  delicious.  Yet  it  be- 
comes necessary  to  educate  consumers  to  use  this  particular  form 
of  the  product.  To  prevent  granulation,  both  in  vessels  of  extracted 
and  in  the  comb,  it  should  be  stored  in  a  dry  place  that  is  of  a  fairly 
uniform  temperature  and  never  becomes  very  cold.  Alternating 
cold  and  warm  temperature,  promote  granulation.  Warming  slowly, 
by  setting  the  vessel  in  a  warm  water  bath,  remedies  it. 

SWAEMING. 

The  poor  bee-keeper  regards  swarming  as  his  greatest  blessing, 
while  the  good  bee-keeper  regards  it  as  the  greatest  evil.  This  is 
because  the  former  keeps  his  bees  in  such  a  manner,  that  he  removes 
honey  from  them  only  at  swarming  time,  while  the  advanced  bee- 
keeper makes  it  his  fundamental  rule  to  KEEP  ALL  COLONIES 
STRONG,  and  removes  honey  from  the  hive  whenever  there  is  enough 
of  it  in  proper  condition  to  suit  him  for  removal.  Thus  the  old  style 
bee-keeper  measures  his  success  by  the  number  of  swarms  he  receives, 
while  the  modem  bee-kfeeper  measures  his  by  the  amount  of  swarm- 
ing that  he  prevents. 

TJie  Causes  of  Swarming:  We  are  prepared  to  make  the  funda- 
mental statement  that  ALL  SWARMING  IS  TO  ESCAPE  AD- 
VERSE CONDITIONS.  It  is  commonly  said  that  swarming  is 
due  to  "instinct,"  but  certain  facts  show  that  this  cannot  be  true. 
Some  careful  modem  bee-keepers  reduce  the  number  of  swarms  to 
five  per  cent,  of  their  actual  good  working  colonies.  If  it  were  due 
to  instinct  such  results  as  this  could  not  be  obtained.  In  very  small 
hives  bees  swarm  much  more  readily  and  more  frequently  than  in 
large  ones.  "Instinct"  has  nothing  to  do  with  this  fact.  In  warm 
weather  bees  swarm  more  than  in  cool.  The  instinct  should  be 
developed  and  make  itself  manifest  under  one  condition  of  hive  or 
temperature  as  well  as  under  another. 

Some  say  that  swarming  is  for  the  purpose  of  propagation,  but 
this  is  not  true,  for  the  reason  that  the  queen  is  the  one  that  propa- 
gates or  continues  the  species  and  really  lays  more  eggs  and  pro- 
duces more  bees  when  uninterrupted  by  the  process  of  swarming 
than  when  so  disturbed.  The  real  process  of  continuing  the  species 
is  that  of  laying  eggs,  and  in  successful  bee  yards  where  swarming 
is  reduced  to  only  a  small  per  cent,  of  the  entire  number  of  colonies, 
there  are  more  bees  produced  and  kept  than  in  neglected  bee  yards 
where  swarming  is  very  extensive. 

It  can  be  remembered  that  there  are  different  kinds  of  swarming, 
but  each  can  be  traced  to  the  fundamental  cause  of  an  effort  to 
escape  adverse  pr  unsuitable  conditions.  Among  these  are  the 
following: 
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1.  Starvation  swarms.  These  have  been  seen  to  come  from 
the  hive  in  mid-winter,  and  especially  in  the  early  spring,  when 
there  was  no  food  whatever,  and  to  swarm  forth  seeking  another  hive 
that  already  contained  bees  or  food.  Plainly,  the  object  of  swarm- 
ing here  was  to  escape  starvation.  • 

2.  Desertion  swarms.  Desertion  swarms  have  occurred  when 
the  hive  w|ui  filthy,  as  with  some  decayed  material,  or  damp,  reeking 
with  fonl  brood,  or  otherwise  quite  unsatisfactory  to  the  bees.  Some- 
times the  keeper  has  gone  to  his  hive  and  found  it  empty,  but  when 
examining  it  has  found  the  cause  for  the  desertion. 

3.  Absconding  swarms.  By  this  term  we  indicate  that  swarming 
which  takes  place  when  a  swarm  leaves,  sometimes  after  it  is  hived 
and  the  keeper  is  congratulating  himself  upon  the  success  of  his 
efforts.  In  most  cases  this  is  a  swarm  placed  in  a  new  hive  without 
food,  and  ev-en  without  drawn  comb  and  without  brood.  It  will  be 
remembered  that  those  swarms  which  hung  longest  in  clusters  are 
the  most  likely  to  abscond  or  depart  after  having  been  hived.  They 
are  generally  hived  near  the  place  where  they  cluster.  Shortly  after 
bees  cluster  they  send  out  scouts  to  look  for  suitable  places  for 
their  abode.  When  these  scouts  have  found  natural  places  which 
suit  them,  as  the  cavities  in  trees  or  buildings,  or  sometimes  other 
bee  hives,  they  return  and  lead  the  swarm  away  in  flight.  When 
th#  new  hive  is  placed  near  where  the  old  cluster  was  found  it  is 
an  easy  matter  for  the  returning  scouts  to  trace  them  by  scent  and 
cnfer  the  hive  and  apparently  report  the  favorable  conditions  avail- 
able. The  adverse  conditions  of  the  warm  and  crowded  hive,  without 
food  or  young,  are  quickly  discovered.  If  a  frame  of  young  brood 
with  a  little  honey  had  been  given  the  bees  in  the  hive  they  would 
have  remained.  If  the  wings  of  the  queen  are  clipped  they  may 
start  out  but  return,  because  they  realize  that  the  greatest  evil  that 
can  overtake  them  is  that  of  hopeless  queenlessness. 

4.  Prim4iry  Bwarming: — This  swarming  takes  place  as  the  most 
ordinary  method  of  swarming.  It  never  occurs,  however,  excepting 
when  the  hive  is  full  of  honey  and  bees,  the  need  of  air  is  gr^eat,  and 
the  temperature  very  high.  By  the  old  queen  going  out  with  many 
of  the  workers,  the  number  of  bees  in  the  colony  is  greatly  reduced. 
Therefore,  this  temporarily  relieves  the  disagreeable  condition  of 
an  over-congested  hive.  It  is  a  remarkable  fact  that  swarming  is 
prevented  by  various  means  mentioned  above,  and  this  goes  to  show 
that  when  the  unfavorable  conditions  ar«  relieved  the  bees  are  willing 
to  remain.  Finally,  it  should  be  remembered  that  the  critical  moment 
of  swarming  is  after  young  queens  have  been  reared  and  are  about 
ready  to  leave  the  cells.  The  piping  or  quawking  of  the  young  queen 
in  the  cell,  such  as  can  be  heard  the  day  before  swarming,  no  doubt 
excites  the  old  queen,  ai^d  justifiably  causes  her  to  fear  the  results 
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of  a  combat  with  one  of  her  own  kind,  which  must  necessarily  be  a 
battle  to  the  finish,  and  which  is  liable  to  end  in  victory  to  the  young 
and  more  agile  combatant.  The  old  queen  comes  from  the  hive,  and 
thus  escapes  the  battle  that  may  be  imminent,  and  a  number  of  her 
bees  go  with  her  and  find  more  room  and  more  agreeable  conditions 
as  to  temperature  and  suitable  atmosphere. 

5.    After-Swarms: — These  are  swarms  that  follow  primary  swarms 
as  described  above.     Each  is  accompanied  by  one  or  more  young 
queens.     These  young  queens   become   terrified   by   the  piping  or 
quawking  of  others  imprisoned  in  their  cells  by  the  workers,  and 
go  forth  as  an  "after-swarm,"  taking  with  them  some  of  the  bees 
which  at  that  time  can  be  considered  as  field  bees.     These  "after- 
swarms"  become  successively  smaller  than  the  primary  swarms  from 
the  same  hive.    As  the  young  queens  emerge  from  their  cells,  and 
evidently  foresee  the  dangers  to  them  of  mortal  combat,  they  find 
it  easier  to  escape  by  flight  than  by  fighting,  and  thus  there  may  be 
additional  swarms.     Finally,  the  workers  guarding  the  remaining 
queens  all  desert  their  posts,  and  the  remaining  queens  are  allowed 
to  come  forth.     One  strong  queen  is  doubtless  already  engaged  in 
the  act  of  giving  battle  to  others  of  her  kind,  and  the  result  is  the 
final  after-swarm,  in  which  all  of  them  but  one  takes  part.     As 
stated  above,  it  is  not  unusual  for  the  last  after-swarm  to  contain 
many  queens.    After  the  colony  settles  down  to  the  regular  routine 
of  but  one  queen  the  bees  become  contented,  stop  their  after-swarming, 
and  get  down  to  business.    One  fact  is  evident, — that  after-swarming 
is  not  instigated  by  the  workers,  as  we  know  that  if  at  the  time  of 
swarming,  all  the  queen  cells  but  one  are  removed,  and  that  remains 
intact,  the  workers  remain  without  any  evidence  whatever  of  after- 
swarming  until  it  begins  to  get  so  congested  with  honey  and  bees 
as  to  swarm  by  regular  swarming,  for  which  new  queens  are  reared. 
How  to  prevent  swarming: — This  is  one  of  the  problems  most 
carefully  studied  by  successful  bee-keepers.    Prevention  of  swarming 
means  stronger  colonies  and  more  honey  stored,  and  consequently 
more  satisfactory  returns  than  if  the  bees  were  permitted  to  lose 
their  time  and  dissipate  their  energies  by   swarming  during  the 
season  of  honey  production.     It  must  be  remembered  that  all  the 
honey  which  the  bee-keeper  gets  is  that  which  is  commonly  called 
''surplus."    The  bees  will  provide  first  for  themselves  all  they  can 
store  in  their  hive  body  and  feed  to  their  young.    When  the  colony 
is  kept  intact  and  swarming  prevented  there  is  but  one  hive  body 
for  honey  and  young  bees,  and  most  of  the  product  of  their  labors 
IP  carried  into  the  super  as  surplus.    When  a  colony  divides,  as  in 
the  process  of  swarming,  there  are  two  brood  chambers  with  young 
bees  to  be  fed,  and  two  hive  bodies  to  hold  honey,  and  two  supers 
in  which  frames  or  sections  must  be  complete  before  surplus  can 
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be  removed.  Also,  a  queen  ceases  laying  at  the  time  of  swarming, 
and  honey  production  by  the  colony  is  considerably  interrupted  by 
this  process.  That  colony  which  is  kept  strong  and  at  work  during 
the  honeyflow  will  certainly  yield  far  more  honey  than  that  which 
is  i)ermitted  to  swarm.  Among  the  methods  of  preventing  swarming 
ar-e  the  following: 

1.  Give  plenty  of  room.  As  soon  as  a  super  is  full,  and  certainly 
before  the  honey  in  it  is  capped,  it  should  be  raised  and  the  prepared 
empty  super  should  be  put  between  it  and  the  hive  body.  As  surely 
as  the  honey  is  left  in  the  supere,  without  other  space  for  surplus, 
until  it  is  sealed  it  will  cause  such  results  as  crowding  the  brood 
nest,  lack  of  room  for  the  queen  to  lay,  lack  of  space  for  the  workers 
to  store  honey,  loafing  on  the  part  of  the  workers,  over-crowding 
the  interior  of  the  hive  with  bees,  over-heating  the  interior  of  the 
hive,  and  insufficient  ventilation, — resulting  in  the  immediate  prepar- 
ation for  swarming  and  swarming  as  soon  as  new  queens  can  be 
reared. 

2.  Give  Plenty  of  Ventilation.  To  do  this  the  wide  side  of  the 
bottom  board,  if  reversible,  should  be  used  during  the  busy  season 
for  the  bees.  The  hive  should  be  raised  above  the  bottom  board  by 
placing  nails  under  it,  and  the  super  should  either  be  raised  above 
the  hive  by  placing  nails  under  each  of  its  corners,  or  it  should  be 
set  back  on  the  hive  far  enough  to  give  a  little  ventilation  under  the 
back  of  the  super,  and  further  ventilation  between  the  front  of  the 
super  and  the  front  of  the  hive.  Each  subsequent  super  should  either 
be  slightly  shifted  in  its  position  to  give  some  ventilation  between 
it  and  its  neighbor,  or  it  should  be  raised  and  ventilated  by  nails 
beneath  it.  The  cover  should  be  raised  by  nails  placed  under  it. 
Nails  are  used  for  this  purpose  because  they  are  effective,  when 
placed  on  their  side,  in  giving  good  ventilation  space  without  making 
an  opening  large  enough  for  robbers  to  enter.  During  the  very  warm 
season  it  is  better  to  add  an  extra  super  above,  so  as  to  provide  for 
the  greater -escape  of  the  heat  of  the  hive. 

3.  Cool  the  hive  by  placing  it  where  it  will  be  shaded  during  the 
hottest  hours  of  sunshine,  and  also  by  boards  placed  around  it  in 
such  a  way  as  to  protect  it  from  the  reflection  of  heat  from  dry 
ground.  Use  ventilated  covers,  or  an  extra  board  over  the  top  of 
the  hive,  to  be  sure  to  give  protection  from  the  heat  of  the  sun. 

4.  Cut  out  drone  combs  or  destroy  young  drones  in  the  cells  when- 
ever seen. 

5.  Cut  out  queen  cells. 

6.  Bequeen  with  a  new  queen  once  per  year.  To  be  sure  to  pre- 
vent swarming,  introduce  a  new  queen  just  before  the  regular  swarm- 
ing season. 

7.  When  a  colony  is  becoming  extra  strong  remove  from  it  a  few 
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frames  of  sealed  brood  and  the  clinging  bees  (but  not  the  que^i)  to 
start  a  nucleus  for  a  new  colony,  and  in  their  place  put  either  drawn 
comb  or  full  sheets  of  foundation. 

8.  Kemove  the  honeiy  shortly  after  it  is  well  sealed,  rather  than 
letting  it  long  remain  in  quantity  in  the  hive.  When  the  bees  realise 
that  their  stores  are  limited  they  hustle  for  more. 

9.  When  queen  cells  are  found  they  indicate  a  decided  determina- 
tion to  swarm  (excepting  when  superseding),  and  cutting  them  out, 
alone,  will  not  relieve  this  definitely.  Move  the  hive  to  another  part 
of  the  yai'd,  and  place  a  nucleus  on  the  old  stand.  The  field  bees  will 
i-eturn  to  this  nucleus,  see  that  it  has  plenty  of  drawn  comb  or  foun- 
dation, and  also  a  new  queen. 

iO.  Shake  the  bees,  in  the  regular  process  of  ^'shaking." 
What  To  Do  When  Bees  Swarm: — When  bees  swarm  it  is  not 
necessary  to  ring  bells,  blow  horns,  beat  tin  pans,  and  warm  one's 
self  up  generally,  as  this  really  does  no  good.  The  modem  bee- 
keeper prevents  swarming  in  most  of  his  colonies,  but  in  the  few 
where  this  may  be  impossible  he  goes  to  the  entrance  of  the  hive, 
finds  the  clipped  queen,  and  puts  her  into  a  hive  with  drawn  but 
empty  combs,  or  with  frames  with  wired  foundation  In  order  to 
keep  her  in  the  hive  she  may  be  temporarily  enclosed  in  a  small 
wire  cage  made  to  retain  her  or  a  strip  of  queen-excluding  zinc  in 
front  of  the  hive.  The  old  hive  is  moved  to  one  side,  which  pre^?BitB 
after-swarming,  and  the  newly  prepared  hive  is  given  one  frame  of 
young  brood  and  a  set  of  frames  with  starters,  and  set  on  the  old 
stand.  Soon  the  bees  will  return  seeking  their  queen,  and  will  ^iter 
the  hive.  It  can  be  left  on  the  old  stand  and  thus  have  the  benefit 
of  all  the  field  bees.  The  new  hive  should  be  given  a  prepared  super 
at  once,  as  it  is  well  known  that  bees  work  with  renewed  vigor  after 
such  a  shake  up  as  that  of  swarming.  It  should  be  said,  however, 
that  this  activity  can  be  obtained  by  the  modem  process  known  as 
^'shaking/'  which  consists  in  shaking  the  bees  occasionally  from  the 
fi*ames  during  the  honey  flow. 

In  case  the  queen's  wings  have  not  been  clipped  and  the  bees 
should  fly  and  cluster  at  time  of  swarming,  as  will  occur  with  most 
colonies  in  this  State  this  summer,  the  best  thing  to  do  is  to  sprinkle 
or  spray  them  with  water  as  soon  as  they  have  settled,  in  order  to 
keep  them  from  taking  flight  and  make  them  remain  quiet.  Thai 
prepare  a  hive  with  frames  containing  wired  foundation  or  drawn 
comb  and  prepared  super  over  it,  and  place  it  near  where  the  bees 
have  clustered.  Spread  a  sheet  of  cloth  over  the  ground  in  front 
of  the  hive,  and  shake  the  bees  onto  this  cloth,  puflSng  them  gently 
with  a  little  smoke  and  make  them  move  toward  the  hive.  Take 
this  opportunity  to  watch  for  the  queen  as  they  are  going  in,  and 
pick  her  up  and  clip  one  of  her  wings,  and  let  her  go  in  with  the 
others.    At  night  the  hive  can  be  carried  to  the  stand  it  is  to  occupy. 
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If  the  bees  are  too  high  to  be  reached  from  the  ground  it  is  a 
good  plan  to  get  them  down  by  fastening  a  hoop  around  a  wide- 
mouth  sack,  and  jar  them  into  this,  and  carry  or  drop  them  to  the 
ground.  Then  pour  them  out  in  front  of  the  hive.  It  is  best  to  wear 
a  veil  and  keep  the  lighted  smoker  at  hand. 

How  to  Find  Which  Colony  Has  Swarmed: — Sometimes  a  cluster 
of  bees  is  found  hanging  near  the  apiary,  and  the  keeper  knows  that 
one  of  his  colonies  has  swarmed,  but  it  is  difficult  to  tell  which  it 
was.  By  looking  through  the  hives  he  can  ascertain  this,  but  he  can 
do  it  more  quickly  by  putting  some  of  the  bees  from  the  cluster  into 
a  vessel  like  a  small  tin  bucket,  and  swing  it  several  times  in  a  circle 
over  his  head,  then  throw  the  bees  into  the  air.  They  appear  to 
have  become  bewildered  by  this  treatment,  and  instead  of  flying 
back  to  the  cluster  will  fly  to  the  hive  from  which  they  issued  with 
the  swarm. 

What  To  Do  When  Two  Or  More  Colonies  Swarm  Together: — It 
sometimes  happens  that  two  or  more  colonies  swarm  and  cluster 
together.  When  this  occurs  the  best  thing  to  do  is  to  prepare  as 
many  new  hives  to  receive  them  as  there  are  swarms,  and  divide 
them  by  shaking  in  the  front  of  each  of  these  prepared  hives  the 
appropriate  number  of  bees  that  should  be  placed  in  it. 

Then  as  soon  as  possible  find  a  queen  for  each,  and  place  her  in 
a  small  wire  box  or  cage,  and  lay  her  on  the  frames  in  her  hive, 
with  an  empty  super  over  them.  iNext  place  a  strip  of  queen-excluding 
zinc  in  front  of  the  hive  so  that  the  workers  can  enter  but  a  queen 
can  not,  and  shake  all  the  bees  in  front  of  the  hive,  letting  her 
remain  in  the  cage  within.  They  will  enter  through  this  zinc,  but  if 
there  be  other  queens  or  drones  these  will  be  kept  outside.  In  this 
way  one  can  ascertain  that  he  has  separated  all  the  queens. 

Dividing  Colonies  or  ^^ Artificial  Swarmi/ng:^^ — Success  in  honey 
production  depends  upon  keep  the  colonies  strong,  especially  during 
the  nectar  flow,  yet  there  are  times  when  the  bee-keeper  may  wish 
to  divide  his  colonies  to  start  new  ones.  One  kind  of  colony  division 
is  known  as  "artificial  swarming."  Another  is  known  as  "nucleus 
formation." 

i.  Forming  Nucleus: — In  the  formation  of  nuclei,  two  or  three 
frames,  containing  the  bees  that  cling  to  them  and  their  brood  and 
honey,  are  placed  together  in  a  hive  and  are  given  a  queen  or  ripe 
cell.  Thus,  a  nucleus  Is  designated  by  the  number  of  frames  it  con- 
tains. Sometimes,  for  the  express  purpose  of  queen  mating,  ab- 
surdly small  hives  are  used  which  have  been  called  "baby  nuclei." 
The  different  frames  of  a  nucleus  may  be  taken  from  the  same  hive, 
or  perhaps  better,  from  different  hives,  thus  avoiding  reducing  the 
strength  of  any  one  colony  severely  at  one  time.    In  this  manner  a 
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bee-keeper  can  form  new  nuclei  by  getting  one  or  more  frames  from 
each  hive  and  continuing  this  several  times  per  month  during  the 
active  season  of  the  bees.  If  the  nucleus  is  given  some  drawn  comb 
and  a  new  qu^en  she  will  commence  to  lay  eggs  soon^  and  by  proper 
manipulation  and  the  addition  of  frames  as  needed  it  will  soon  be 
built  up  into  a  good  strong  colony.  Great  care  should  be  taken  in 
removing  frames  from  hives  that  the  queen  is  not  accidently  removed 
with  thtm." 

In  direct  I V  dividing  a  hive,  as  in  one  process  commonly  called 
^^artificial  swarming/'  about  half  of  the  frames  are  taken  out  and 
put  into  another  hive.  The  queen  may  or  may  not  be  removed  with 
these.  Frames  with  drawn  comb  or  full  foundation  are  put  in  place 
of  those  removed,  and  the  same  kind  are  also  placed  in  the  new  hive 
to  fill  it.  If  the  queen  has  been  removed  to  the  new  hive,  her  ab- 
sence from  the  old  hive  will  become  manifest  within  less  than  a  day 
by  th«  presence  of  queen  cups  around  young  larvae,  above  described. 
If  she  has  not  been  removed  to  the  new  hive  the  queen  cups  will 
be  seen  in  the  latter  within  a  few  hours.  At  the  time  of  division 
a  new  queen  or  a  ripe  queen  eel)  should  be  ready  to  put  into  that 
part  of  the  hive  which  is  thus  made  queenless. 

It  must  be  remembered  that  naturally  the  older  bees,  known  as 
"field  bees,"  will  return  to  the  old  stand.  Therefore,  it  is  a  good  plan 
to  transfer  the  queen  to  the  new  stand,  which  favors  the  old  hive  by 
the  return  of  the  field  bees,  and  also  aids  the  new  colony  by  the 
continuation  of  the  laying  of  the  queen. 

A  board  frame,  known  as  a  "division  board,"  is  sometimes  used 
at  the  side  of  a  nucleus  for  the  purpose  of  constructing  the  size  of 
the  hive  and  making  it  unnecessary  for  the  bees  to  generate  enough 
heat  to  warm  the  entire  interior  of  a  hive  that  is  larger  than  they 
require.  Such  a  board  is  sometimes  so  constructed  as  to  hold  liquid 
food  that  may  be  poured  into  it,  and  is  then  known  as  a  "division 
board  feeder." 

2.  Shook  Swarming: — By  this  term  is  meant  that  form  of  arti- 
ficial swarming  which  is  produced  by  shaking  the  bees  from  the 
frames  into  a  hive  prepared  for  them.  It  divides  a  colony  in  the 
same  manner  as  regular  swarming,  and  starts  the  bees  to  work  in 
a  very  active  manner,  similar  to  swarming.  It  has  the  advantage 
of  being  under  the  control  of  the  operator,  and  will  prevent  swarm- 
ing by  the  colony  that  is  shaken. 

To  make  a  swarm  or  new  colony  by  shaking  can  be  done  by  one  of 
two  methods: 

(1)  Shake  all  the  bees  from  the  frames  on  one  hive  only. 

(2)  Shake  one  or  more  frames  from  each  of  two  or  more  hives. 
This  means  merely  to  lift  the  frame  from  the  hive  and  shake  it  before 
the  new  hive  that  is  to  contain  the  new  colony. 
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In  doing  this  care  should  be  taken  that  the  queen  is  not  removed 
from  her  hive.  It  is  an  easy  matter  to  make  up  a  new  colony  in 
this  way  by  shaking  a  few  frames  from  populous  hives  without  at 
any  time  seriously  interrupting  the  work  of  any  one  colony. 

When  a  new  colony  is  started,  on  an  artificial  swarm  produced, 
it  should,  of  course,  be  given  a  queen  at  once,  or  whart  is  an  equivalent 
is  a  ripe  queen  cell.  To  make  sure  of  its  staying  it  can  be  given  a 
frame  containing  honey  and  young  brood.  Such  new  colonies  are 
generally  made  up  at  a  time  when  there  are  a  number  of  good  queen 
cells  available,  and  one  of  these  is  given  to  each  cglony  by  cutting  it 
out  of  its  original  comb  and  fastening  it,  by  means  of  pins  or  other- 
wise, to  some  comb  in  the  new  colony.  The  young  queen  will  emerge, 
mate,  and  lay  eggs,  and  build  up  a  colony. 

THE  STRAIN  OR  KIND  OP  BEES. 

There  are  several  different  races  or  strains  of  honey  bees,  but 
the  one  that  will  be  found  best  suited  to  all  needs  in  this  State  is 
a  good  strain  of  pure  Italians,  reared  from  strong,  producing  col- 
onies. Every  once  in  a  while  there  is  a  popular  effort  toward  intro- 
ducing some  other  races  or  strains  of  bees,  but  when  all  is  told  or 
balanced  it  will  be  found  that  the  Italians  are  the  best  for  us.  Con- 
cerning all  the  other  races  something  mor-e  objectionable  can  be  said. 
For  example,  the  Blacks  or  German  Black  bees  do  not  take  care  of 
the  bee  moths  or  "worms"  in  the  hives  and  clean  them  out,  as  do  the 
Italians,  although  it  is  true  that  they  produce  comb  honey  of  remark- 
able whiteness  in  capping.  Also  they  are  more  variable  in  disposition, 
and  more  liable  to  be  quite  cross,  than  are  the  Italians.  The  cross 
breed  between  the  Blacks  and  other  races  is  particularly  liable  to 
be  cross,  and  to  attack  persons  to  a  very  disagreeable  extent. 

The  Banats  were  supposed  to  be  exceedingly  profitable  as  honey 
yielders,  have  not  proven  to  be  any  better  than  Italians  with  no 
proven  point  in  their  favor.  The  Caucasians  and  Carniolans  are 
greatly  inclined  to  swarming  too  much,  and  produce  unusually  large 
numbers  of  queen  cells  and  new  queens  at  the  time  of  swarming. 
They  are  not  more  prolific  honey  gatherers,  and  produce  no  finer 
honey  than  is  produced  by  the  Italians.  While  they  are  gentle,  these 
races  do  not  hustle  during  times  of  scarcity  to  gather  what  little  is 
to  be  had  as  do  good  Italians,  and  especially  Cyprians.  The  Cyprians 
are  hustlers  for  hard  work  and  are  industriously  active,  but  they 
are  high-tempered  fellows,  difficult  to  handle,  and  liable  to  become 
^uncontrollable.  We  have  seen  Cyprians  boil  out  of  hives  like  water, 
paying  apparently  no  heed  to  any  amount  of  smoke  that  is  given 
them.    A  strain  of  Cyprians  in  an  apiary  will  make  itself  manifest 
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by  crosser  bees  for  many  generations.  They  do  not  produce  enough 
honey  more  than  Italians  to  justify  one  in  keeping  Cyprians  in 
the  yard. 

After  all  is  considered,  the  bee-keeper  is  engaged  in  his  business 
for  the  sake  of  honey  production,  and  what  he  needs  is  bees  that 
will  produce  nice  honey  in  abundance,  take  care  of  their  hives  against 
enemies,  be  sufficiently  gentle  to  be  reasonably  controlled,  and  not 
swarm  themselves  to  death.  The  Italians  meet  these  conditions. 
The  bee-keeper  should  remember  that  there  is  a  remarkable  difference 
between  different  colonies  of  bees  in  the  same  apiary.  In  fact,  the 
differences  between  colonies  of  the  same  race  are  liable  to  be  as  great 
as  those  between  individual  human  beings,  plants,  or  animals.  One 
colony  may  be  remarkably  gentle,  while  another  may  be  inexcusably 
cross,  and  another  may  be  intermediate  between  these.  One  colony 
may  find  and  store  nectar  in  surplus,  while  another  is  idle  because 
of  scarcity  of  food.  An  individual  colony  may  seal  honey  in  such 
a  way  as  to  make  it  look  greasy  or  watery,  while  another  may  make 
it  appear  unusually  white.  One  colony  may  make  the  cappings  of  the 
honey  sections  rough  or  uneven,  like  a  wash  board,  while  another  may 
make  them  quite  smooth  and  even.  One  colony  may  make  a  great 
deal  of  burr  comb  or  cross  combs  between  sections  or  combs,  while 
another  may  not  build  it  to  any  extent.  One  colony  may  fill  every 
accessible  place  in  the  hive  with  bee  glue  while  another  may  not 
stick  together  the  frames  with  much  bee  glue.  It  is  important  for 
the  bee-keeper  to  watch  bees  and  note  the  different  results  in  each 
colony,  and  eliminate  those  that  are  objectionable.  This  can  often 
he  done  by  changing  the  queen.  A  change  of  queen  means  an  intro- 
duction of  new  tendencies,  and  new  inheritance  among  the  progeny 
of  the  new  queen.  One  will  be  surprised  to  know  how  much  of  a 
change  is  made  in  the  product  of  a  hive  by  changing  queens.  It  must 
be  remembered,  however,  that  a  change  will  not  always  result  in 
improvem^t,  because  there  is  no  proof  that  the  progeny  of  the  new 
queen  will  be  better  than  that  of  the  old. 

In  consideration  of  the  fact  that  honey-production  is  the  chief 
object  in  bee-keeping  it  is  advisable  for  the  owners  to  keep  records 
of  each  colony,  and  gradually  eliminate  those  which  are  least  pro- 
ductive. To  do  this  it  is  very  important  to  breed  both  queens  and 
drones  from  the  most  productive  and  most  satisfactory  colonies. 
(See  "How  to  Imporve  the  Product  of  the  Apiary*'). 

SUPPLIES  OR  ACCESSORIES. 

The  "accessories"  are  sfupplies  which  the  bee-keeper  should  have 
to  make  it  possible  for  him  to  succeed.  Without  modem  equipment 
he  cannot  practice  modem  methods.  Among  the  various  supplies 
which  he  needs  are  the  following: 


Ill 

(a)  Th€  Hive: — Besides  the  bees,  the  most  important  accessory 
of  successful,  modem  bee-keeping  is  the  modem  frame  hive  with 
remoYable  frames,  so  the  operator  can  open  it  and  remove  the  combs 
with  clmging  bees,  and  examine  it  easily  at  any  time  he  may  wish 
to  do  so.  With  such  hives  it  is  possible  to  practice  modem  manipu- 
lation, to  detect  diseases  and  cure  them,  to  remove  worthless  queens 
and  introduce  others  that  may  be  better,  to  remove  drone  comb  and 
otherwise  prevent  an  over-population  of  drones,  to  practice  shaking, 
dividing  colonies  and  ^^artificial  swarming,"  to  find  the  queen  and 
dip  her  wings  to  prevent  bees  flying  away  at  swarming  time,  to 
increase  the  number  of  colonies  rapidly  and  easily,  to  find  if  combs 
are  infested  with  worms  or  other  pests,  to  determine  the  amount  of 
stores  or  food  present,  to  feed  them  easily,  to  exchange  frames  and 
combs  of  diflferent  hives,  and  otherwise  to  manipulate  them  in  a 
manner  that  could  not  be  done  with  the  old  style  hive  or  box  hive. 

Let  it  be  remembered  that  a  movable  frame  hive  Is  no  better 
than  the  old  box  hive  if  the  combs  are  built  crosswise  or  fastened 
together  in  such  a  way  that  the  individual  frames,  with  their  con- 
tained comb,  can  not  be  lifted  out  or  moved  as  desired. 

The  hive  which  we  recommend  in  bee  keeping  for  general  purposes 
is  known  as  the  ten-frame,  dovetailed,  single-walled  hive,  carrying 
ten  standard  frames  known  as  the  Hoffman  L  frame.  This  hive  can 
be  equipped  with  supers  or  top  parts  to  carry  honey  sections  of 
any  desired  size,  but  the  size  of  the  section  most  recommended  is 
the  4x6x1  inch  section. 

It  is  really  better  to  order  manufactured  hives  than  to  attempt 
to  make  them  for  one's  self,  for  the  reason  that  a  slight  vari/'^ion  in 
the  construction  will  render  them  non-interchangeable  if  aay  of 
the  parts  are  defective  in  some  way.  Various  parts  of  the  hive  are 
made  to  accommodate  other  parts  to  the  fraction  of  an  inch  in 
measurement;  and  the  exact  bee  space  of  three-eighths  of  an  inch 
in  giving  room  for  the  passage  of  bees,  in  many  ways,  as  to  and  from 
the  super,  is  very  important. 

Hives  made  by  machinery  are  not  only  accurate,  but  they  are 
really  less  expensive  than  those  made  by  hand.  Several  firms  now 
make  standard  supplies  for  bee  keepers.  It  is  especially  important 
that  all  supplies  in  one  apiary  be  uniform  or  interchangeable.  When 
there  is  a  mixture  of  hives  of  different  kinds  it  is  impossible  to  prac- 
tice proper  methods  of  maniuplation.  In  buying  new  hives  all  that 
is  necessary  is  to  state  the  size  of  the  hive  as  to  the  number  of 
standard  frames  it  is  to  carry,  and  the  size  and  kind  of  section  that 
is  to  be  used. 

Double-walled  or  Chaff  Hives:  In  cold  climates  double-walled  or 
chaff  hives  are  quite  popuar  for  supposed  better  results  in  wintering. 
These  hives  are  built  virith  two  walls  around  each  side,  and  the  space 
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between  the  walls  is  filled  with  chaff  or  some  other  heavy  material 
to  prevent  the  loss  of  heat  from  the  interior.  They  are  heavy  and 
cumbersome,  and  are  not  exactly  adapted  to  modem  methods  from 
the  fact  that  the  bottom  boards  are  fastened  to  them,  and  thus  a 
lower  space  can  not  be  widened  for  better  ventilation.  They  are 
generally  in  the  eight-frame  size,  and  are  then  equipped  with  the 
useless  little  board  known  as  the  "starter,"  or  "starting  board,"  which 
practically  all  eight-framed  hives  are  supplied. 

Experience  during  the  severe  winter  of  1911-12  proved  conclusively 
that  the  chief  factors  in  wint-ering  successfully  are  plenty  of  good 
stores  and  some  protection  from  exposure;  and  that  the  double- 
walled  hive  gives  no  better  results  than  does  the  single-walled.  In 
addition  to  the  greter  weight  and  their  firmly  attached  bottoms, 
another  objection  is  that  they  are  more  expensive.  They  are  not 
needed  in  Pennsylvania  if  bees  are  properly  prepared  for  the  winter. 

Painting  Hives: — Hives  should  be  painted  in  order  to  protect  them 
from  moisture  and  from  sun-cracking.  A  painted  hive  will  be  ser- 
viceable many  years  after  one  not  painted  has  decayed.  Ordinary 
house  paint  is  well  suited  for  this  purpose,  but  it  is  evident  that 
the  color  should  be  white  rather  than  black  to  prevent  penetration 
of  heat  of  summer. 

(b)  The  Bottom  Board:— This  may  be  a  [)lain  bottom  board,  with 
edges  raised  around  it  to  give  space  for  the  entrance  of  the  bees, 
or  it  may  be  so  constructed  as  to  be  reversible.  There  is  not  much 
need  of  the  reversible  feature  of  the  bottom  board.  The  side  giving 
the  larger  opening  Is  used  during  the  busy  summer  months  for  larger 
space  anl  ventilation  of  the  bees,  and  is  also  the  side  that  is  used 
during  ll:e  winter  to  prevent  clogging  by  dead  bees  that  may  drop 
between  the  frames. 

Some  means  should  be  taken  to  mark  the  hives  where  there  are 
several  in  the  apiary,  placing  large  and  conspicuous  marks  so  that 
the  bees  can  see  and  use  them  as  guides,  to  enable  each  to  find  his 
own  homa  Stones,  sticks  or  boards  placed  in  position  near  the 
entrance  of  hives  may  be  useful  in  this  regard.  Also,  each  hive 
should  be  marked  with  a  conspici'ous  number,  in  order  that  the 
owner  can  keep  records  of  it  by  its  own  respective  number. 

Among  the  parts  of  the  hive  for  consideration  are  the  following: 

(c)  The  Cover:— There  are  several  forms  of  covers  for  hives,  but 
it  is  enoT:gh  to  say  that  the  under  side  of  the  cover  should  be  flat 
so  it  can  be  put  on  by  sliding  from  either  side,  and  thus  avoid  crushing 
the  bees,  as  would  be  done  by  one  that  can  be  put  on  only  by  dropping 
U  from  above.  It  should  also  be  water-proof,  and  should  fit  the 
hive  tightly  enough  to  keep  out  other  bees,  insects,  wind,  etc,     A 


113 

cross  piec«  at  the  end  to  keep  it  from  warping  is  quite  desirable. 
Covers  and  bottom  boards  should  never  be  fastened  to  the  hive  by 
nailing  or  otherwise,  but  should  be  left  free. 

(d)  The  Frames: — The  exact  size  of  the  frames  is  very  important. 
In  ordering  modern  frame  hives  one  is  able  to  obtain  frames  of 
regular  standard  size,  17f  inches  by  9J  inches,  made  exactly  to  fit  the 
hives,  and  give  the  proper  bee  space  of  three-eighth  isa^  at  the 
various  places  where  they  are  required.  In  making  hives  and  frames 
it  is  necessary  to  keep  in  mind  that  the  bee  space  is  three-eighth 
inch,  and  that  this  amount  of  space  is  needed  between  the  frames 
and  the  hive  all  the  way  around  and  also  between  all  frames,  in 
order  to  make  it  possible  for  the  busy  bees  to  find  room  to  get  around. 
If  a  less  space  than  this  is  allowed  it  will  not  give  passage  for  the 
bees,  and  they  will  cause  trouble  by  closing  it  with  propolis  or  bee 
glue.  If  greater  space  is  allowed  they  are  liable  to  build  combs  in 
it,  and  thus  also  cause  trouble. 

iThe  best  form  of  frame  is  the  modern  standard  frame  known  as 
the  Hoffman  L  frame,  standard  size  17f  inches  by  9^  inches,  which 
is  suspended  by  hanging  at  the  ends  of  the  top  bar,  and  may  be 
either  self-spaced,  by  a  projection  of  the  thick  end  bar  of  the  frame, 
or  staple-spaced  by  means  of  staples  driven  into  them  to  keep  them 
the  proper  distance  apart,  or  entirely  unspaced.  The  plain  top-bar, 
staple-spaced  frame  is  best.  The  spacing  of  the  frames  at  the  exact 
distance  is  very  important.  If  they  are  crowded  too  closely  together 
the  bees  cannot  get  between  them  to  pass  from  the  brood  chamber 
beneath  to  the  honey  super  above.  If  they  are  too  far  apart  there 
is  the  possibility  that  extra  combs  will  be  built  between  them,  or  the 
brood  will  not  be  kept  properly  warm. 

Spacing  at  the  proper  distance  is  effecTted  by  driving  very  small 
staples  into  the  sides  of  the  top  bars  of  the  frames  at  such  a  distance 
(f  in.)  as  to  make  a  bee-space  between  all  frames  and  also  at  the 
sides  of  the  hive.  It  is  also  important  to  staple  the  ends  of  the 
frames  so  that  in  lifting  them  out  they  will  not  swing  against  the 
ends  of  the  hives,  and  crush  the  bees  in  so  doing.  A  small  staple 
should  be  driven  into  the  upper  end  of  «ach  end  bar  of  the  frame, 
and  one  should  also  be  driven  into  the  lower  end  of  each  end  bar, 
in  such  a  way  as  to  keep  the  end  of  each  frame  one  bee-space  away 
from  the  end  of  the  hive.  The  greater  advantage  of  the  staple-spaced 
frames  is  that  there  is  much  less  propolis  or  bee  varnish  used  on 
them  than  on  the  self-spaced  frames  where  there  is  a  margin  of 
3  or  4  inches  of  wood  of  each  frame  coming  in  contact  with  that  of 
its  neighbor.  The  more  the  points  of  contact  are  reduced  in  number 
and  extent  in  the  interior  of  the  hive  the  less  is  the  amount  of 
propolis  used.  It  angers  bees  considerably  to  open  their  hives  when 
the  frames  are  fastened  together  with  propolis,  as  the  jarring  or  jerk- 
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iiig  caused  by  separating  them  is  one  of  the  causes  of  anger,  and  this 
can  be  avoided  to  a  considerable  extent  by  the  use  of  the  staple- 
spaced  instead  of  the  self-spaced  frames. 

It  is  very  important  ihkt  all  frames  in  the  same  apiary  be  of  the 
same  size.  Without  this  it  is  impossible  to  practice  modem  methods 
in  bee-keeping.  If  bees  should  be  purchased  in  hives  that  do  not  con- 
tain frames  the  same  size  as  those  already  in  use  the  bees  should 
be  transferred  to  frames  of  uniform  size.  (See  Transferring).  This 
is  why  standard  frames  should  always  be  used.  Bees  on  standard 
size  frames  are  worth  twice  as  much,  for  sale,  as  those  on  other 
sizes. 

(e)  The  Alighting  Board: — It  is  best  for  each  hive  to  be  provided 
with  a  slanting  board  in  front  of  it  for  the  bees  to  alight  on,  and 
called  ^^the  alighting  board.''  The  advantages  of  such  a  board  are 
as  follows: 

1.  The  fatigued  bee,  coming  in  with  its  heavy  load,  has  a  com- 
fortable place  to  stop  from  its  flight. 

2.  It  is  not  in  danger  of  being  dashed  into  mud  by  pelting  rain 
drops,  nor  being  lost  in  the  grass,  nor  being  snapped  up  by  toads, 
snakes  or  mice. 

3.  Grass  and  weeds  are  thus  kept  away  from  the  entrance  of  the 
hive,  and  this  is  an  important  point.  Qrass  in  front  of  a  hive, 
through  which  the  bees  must  fly,  does  more  than  anything  else  to 
wear  out  their  wings,  and  the  age  of  usefulness  of  a  bee  depends 
upon  the  duration  of  its  wings.  When  these  wear  out  by  flying 
through  weeds  and  grass  its  services  are  soon  ended.  When  it  be- 
comes useless  it  is  ruthlessly  thrown  aside  by  its  fellow  workers. 

4.  A  sloping  board  in  front  of  a  hive  makes  it  possible  for  the 
workers  to  drag  away  from  the  entrance  heavy  or  offensive  material, 
like  dead  bees,  and  thus  the  cleaning  of  the  hives  is  facilitated,  and 
there  is  less  trouble  from  moths. 

5.  The  alighting  board,  extending  from  the  hive  to  the  ground, 
makes  it  possible  for  the  queen  with  clipped  wings  to  return  to  h&r 
hive  after  she  has  found  that  for  her  the  swarming  flight  is  impossible. 
Thus,  when  a  swarming  may  occur  unexpectedly  the  valuable  queen 
will  not  always  be  lost,  although  the  presence  of  the  alighting  board 
does  not  always  insure  that  she  will  find  the  hive  again. 

(f)  The  Hive  Stand: — By  the  Stand  is  meant  the  place  where 
the  hive  rests.  The  kind  of  stand  is  important,  as  this  should  be 
designed  to  help  preserve  and  protect  the  hive.  A  bottom  board 
that  rests  directly  on  the  ground,  or  on  some  old  and  decayed  board 
on  the  ground,  is  sure  to  b-e  damp,  and  decay  in  a  very  short  time. 
The  hive  should  be  firmly  placed,  so  that  it  will  not  topple  over  by 
sinking  into  soft  ground  at  one  side  when  it  has  a  heavy  load,  and 
so  that  it  will  not  be  blown  over  by  strong  winds. 
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Low  stands^  like  benches^  can  be  built  to  hold  the  hive,  but  by 
all  means  the  best,  and  in  the  long  run  the  most  economical  hive 
^tand,  is  one  made  out  of  concrete  and  cement.  A  concrete  stand 
should  be  high  enough  to  raise  the  hive  above  the  ground  a  few 
inches,  and  it  can  be  sloped  at  its  front  margin  so  that  it  will  partially 
take  the  place  of  the  alighting  board.  Whatever  kind  of  stand  is 
used  should  be  inclined  from  rear  to  front  in  such  a  manner  that 
the  rear  of  the  hive  is  about  one  inch  higher  than  the  front.  This 
prevents  water  from  rain  or  snow  running  to  the  rear  of  the  hive 
on  the  bottom  board,  and  thus  rendering  it  damp  and  foul  for  the 
bees,  and  it  is  especially  valuable  in  making  it  easy  for  the  bees  to 
get  rid  of  the  material  which  they  must  carry  out  in  the  natural 
process  of  cleaning  their  hives.  A  hive  which  slopes  slightly  to  the 
front  is  much  more  free  from  worms  than  one  that  slopes  in  the 
wrong  direction  and  accumulates  wax  scales  where  worms  will  feed 
and  troubles  develop. 

,In  making  concrete  hive  stands  they  can  be  built  in  the  yard 
where  wanted,  and  each  made  large  enough  to  lu>ld  two  hives.  In  the 
arrangement  of  hives  in  the  apiary  the  operator  should  be  able  to 
get  at  each  hive  from  the  front  and  rear  and  one  side.  Hives  should 
never  be  crowded  so  closely  together  in  a  row  as  to  make  it  impossible 
to  get  between  them,  or  at  least  to  approach  each  hive  from  one 
side.  Thus  the  double  hive  stand  is  all  right,  and  at  the  same  time 
economizes  space.  These  can  be  arranged  in  rows  to  suit  the  owner, 
but  should  be  far  enough  apart  to  let  him  pass  between  every  two 
hives. 

In  placing  the  hive  stands,  especially  if  they  be  as  permanent  as  one 
made  of  concrete,  the  direction  the  hive  is  to  face  must  be  considered. 
It  is  best  to  have  it  face  toward  the  south  or  east,  and  particularly 
in  a  direction  that  the  prevailing  wind  will  not  cause  annoyance  to 
the  bees. 

As  to  whether  hives  should  be  placed  in  shade  or  not  is  an  impor- 
tant question.  It  is  certain  that  it  means  comfort  to  the  bee- 
keeper, who  must  work  with  his  bees  during  the  hot  days  of  summer, 
to  have  them  beneath  the  shade  of  trees,  and  if  the  hives  are  so 
placed  that  they  will  be  shaded  from  the  middle  of  the  forenoon  until 
the  middle  of  the  afternoon  the  bees  will  be  much  more  comfortable, 
and  also  more  industrious.  Shade  and  ventilation  are  the  primary 
requisites  in  preventing  that  form  of  loafing  among  bees  that  is  known 
as  "hanging  out."  Thus  placing  stands  where  they  will  be  shaded 
at  noon  increases  the  industry  of  the  bees,  and  the  consequent  yield 
of  products  desired. 

(q)  The  Super: — The  portion  of  the  hive  which  is  used  above  the 
brood  chamber  to  contain  the  stored  honey  is  called  the  "super." 
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This  may  be  filled  with  small  boxes,  called  *'sections"  for  comb 
honey,  or  it  may  contain  frames  for  holding  the  comb  which  the 
hojiey  is  to  be  thrown  by  centrifugal  force,  and  which  is  then  called 
^'extracted  honey."  Frames  for  extracted  honey  may  be  shallow 
or  deep,  or  they  may  be  the  same  size  as  ordinary  brood  frames.  The 
chief  advantages  in  the  use  of  the  shallow  frames  are  (1)  the  greater 
ease  with  which  the  entire  super  is  manipulated,  and  (2)  shallow 
frames  filled  by  honey  flow  too  scant  to  fill  deeper.  It  is  for  each 
bee-keeper  to  decide  whether  he  will  equip  his  supers  with  frames 
for  extracted  honey,  or  with  sections  for  comb  honey.  Such  supers 
fully  equipped  can  be  purchased  from  the  supply  dealers. 

The  Honey  Board: — This  term  is  variously  and  wrongly  applied, 
but  should  be  given  to  a  flat  board  that  is  placed  on  top  of  the  super 
to  cover  it  entirely  and  keep  the  bees  down.  This  provides  a  bee 
space  between  the  honey  and  the  honey  board  which  is  not  provided 
by  an  enameled  cloth  or  oil  cloth.  It  is  particularly  used  on  those 
hives  where  the  cover  is  of  a  telescopic  nature  and  fits  over  the 
sides  of  the  hives  to  some  extent.  Without  the  honey  board  the  cover 
would  drop  on  bees  crawling  over  the  upper  edge  of  the  super  or 
hive,  and  would  crush  them,  as  it  is  impossible  to  put  a  telescopic 
cover  in  place  by  sliding  it  from  one  side,  as  the  flat  covers.  Thus 
with  a  cover  of  this  kind  the  honey  board  is  an  important  accessory. 

(h)  The  Srnoker: — No  bee-keeper  attempts  to  keep  and  handle 
bees  without  a  smoker,  any  more  than  a  man  attempts  to  drive  his 
horse  without  lines.  It  is  true  that  some  persons  can, — and  oc- 
casionally do, — open  the  hive  without  the  use  of  the  smoker,  but 
the  rationally  careful  bee-keeper  is  always  equipped  with  a  lightied 
smoker  close  at  hand,  ready  for  emergency.  When  the  day  is  fair, 
and  nectar  in  abundance  is  coming  in,  the  bees  may  be  very  mild 
in  their  nature,  and  safe  to  handle  without  a  smoker  or  veil;  but 
under  certain  conditions,  such  as  the  sudden  approach  of  a  thunder 
storm,  the  entire  nature  of  the  colony  may  change  in  a  half  hour 
from  that  of  tranquility  to  that  of  turmoil.  They  may  become  angrj- 
and  even  drive  the  operator  from  the  yard.  To  be  a  bee-keeper  re- 
quires not  only  a  knowledge  of  the  subject,  but  considerable  courage 
and  determination.  The  man  who  works  with  bees  must  not  object  to 
being  stung  occasionally,  and  the  beginner  can  console  himself  with 
the  fact  that  he  will  soon  become  so  immune  from  the  effects  of 
stings  that  these  will  not  be  as  enduring  nor  as  irritating  as  the 
bites  of  mosquitoes.  He  must  never  expect  that  he  will  be  able  to 
do  much  work  with  bees  without  being  stung,  but  he  can  feel  sure 
that  he  will  gradually  become  so  immune  to  the  stings  that  he  will 
not  be  bothered  by  them,  and  he  will  further  learn  that  "discretion 
is  the  better  part  of  valor,"  and  when  under  certain  circumstances 
the  colony  becomes  aroused  to  a  real  battle  he  must  withdraw  as 


(below)   Frame  with   drawn   comb.     The   balk  of  the  larger  cells  is  droaa 
comb,  iai  the  remaining  part  worker  comb. 


No.  14.  (above)  Frftme  wired,  but  otheiwiie  empty.  Correct  method!  of 
■taplinf  ihonn  bj  tbia  frame. 

(below)  Frame  with  comb  aad  dead  b^i,  which  starred  to  death  by  beliu;  ia 
an  OTei^popaloaa  colony.  Along  the  lower  marfin  are  qneen  cops,  wiiile 
Jnat  above  the  lower  rigbt  corner  ia  qoeen  cell  from  which  a  qneeii  emerged. 


No.  15.     Poiotlns  Out  Que 


V. 


5-       • 


a  old  box  hive  to  begin 


.y      w    . 


W.     1' 


r.-v.  f: 


F     ..   ' 


fj 


-  '<^v      -' 


117 

gracefully  as  possible^  and  pei'mit  the  bees  to  remain  in  possession 
until  they  are  in  better  mood  to  be  handled. 

When  a  person  is  stung  the  best  thing  to  do  is  to  remove  the 
stinger^  not  by  catching  hold  of  it  and  squeezing  it,  for  this  forces 
the  poison  from  the  poison  sack  deeper  into  the  wound  in  the  flesh, 
but  it  should  be  removed  by  rubbing  or  brushing  it  sidewise.  The 
sooner  it  is  removed  after  it  is  in  its  victim  the  less  poison  will  be 
injected,  and  the  less  will  be  the  injury,  as  it  continues  to  inject 
poison  into  the  wound  for  sometime  after  it  has  been  Inserted  by 
the  bee.  One  who  is  accustomed  to  working  with  bees  will  remove 
the  stinger  with  a  quick  slap  the  instant  he  feels  it  inserted.  One 
can  tell  by  experience  whether  the  bee  is  angry  and  intending  to 
sting,  and  if  there  are  only  two  or  three  cross  bees  he  can  kill  them 
by  knocking  them  helpless,  but  not  by  crushing.  Also  he.  can  tell 
by  the  way  the  bee  lights  on  him  whether  it  is  merely  resting  or 
preparing  to  sting.  In  the  former  ease  he  will  let  it  rest  in  peace, 
but  in  the  latter  he  will,  in  most  cases,  be  able  to  knock  it  away  before 
it  can  carry  out  its  purpose. 

The  Cold  Blast  smoker,  with  an  upright  bellows  like  the.  Cornell 
or  the  Danzenbaker,  is  best.  The  first  step  toward  working  with 
the  bees  is  to  see  that  the  smoker  is  well  lighted  and  provided  with 
fuel  which  will  make  a  lasting  or  smouldering  fire.  For  this  pur- 
pose dry  rotten  wood  is  best.  One  should  go  into  the  woods  and 
select  some  pieces  of  rotten  logs  or  stumps,  and  keep  them  in  his 
bee  house  for  smoker  fuel.  Broken  sticks  from  dead  twigs,  or  any- 
thing that  will  burn,  will  sei*ve  his  purpose  in  emergency. 

He  should  be  careful  to  avoid  burning  the  bees.  What  he  needs  is 
smoke  instead  of  heat.  If  his  fuel  should  bum  too  fast  and  give 
too  much  heat  he  can  check  this  by  crowding  some  green  leaves  or 
grass  into  the  top  of  his  smoker  over  the  fuel. 

The  operator  should  remember  that  it  is  cruel  to  smoke  the  bees 
any  more  than  is  necessary,  and  that  he  is  losing  honey  and  money 
by  so  doing.  Every  time  the  hive  is  smoked  it  demoralizes  the  bees 
and  throws  them  out  of  normal  action,  and  consequently  reduces  the 
amount  of  honey  they  are  producing  during  the  period  of  time  it 
is  required  for  them  to  get  back  into  their  normal  condition.  Thus 
there  is  a  really  financial  objection  to  working  over  the  bees  a  great 
deal  of  the  time,  as  much  loss  can  come  from  this,  particularly  during 
the  honey  season. 

(i)  The  Veil: — The  bee  veil  can  be  any  kind  of  material  that  will 
permit  the  wearer  to  see  through  it  clearly,  and  at  the  same  time 
give  him  protection  and  ventilation.  A  good  veil  is  made  by  cutting 
a  strip  of  wire  screen  material  about  a  foot  wide  and  three  feet  long, 
bending  this  in  the  form  of  a  band,  and  around  each  edge  sewing 
bands  of  muslin.    The  cloth  at  the  upper  edge  can  be  provided  with 
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a  rubber  band  to  partially  close  it,  or  draw  it  tightly  over  the  hat, 
while  the  free  side  of  the  band  of  muslin  around  the  lower  edge  can 
be  provided  with  strings  to  fasten  around  the  waist,  or  can  be  tucked 
beneath  the  coat,  or  otherwise  closed  to  prevent  the  bees  from  getting 
under  it.  Regular  bee  veils  are  sold  by  dealers  in  supplies.  A  good 
veil  can  be  made  with  ordinary  mosquito  netting  by  using  either 
black  netting  or  coloring  the  white  netting  with  black  dye. 

While  it  is  possible  for  an  experienced  person  to  work  in  his  bee 
vard  without  a  veil,  it  is  not  safe  to  be  without  one  within  reach. 
Owing  to  the  bees  becoming  suddenly  angry  or  infuriated,  and  the 
possible  evil  consequences  of  this,  the  smoker  should  always  be 
lighted,  and  the  veil  convenient.  Beginners  should  wear  not  only 
veils  but  gloves.  After  they  become  more  experienced  they  will 
reduce  their  gloves  to  mitts  by  cutting  out  the  finger  coverings, 
and  thus  facilitating  better  handling  of  hives  and  frames.  After- 
ward they  may  prefer  to  use  merely  rubber  bands  snapped  around 
the  sleeves  to  prevent  the  bees  from  crawliiig  up.  Most  experienced 
bee-keepers  work  without  gloves,  but  find  rubber  bands  around 
the  sleeves  and  trousers  decidedly  advisable. 

(j)  The  Hive  Tool: — For  opening  the  hive  and  separating  the 
frame  some  kind  of  a  heavy  tool  is  needed.  A  good  strong  small 
hand  trowel  is  suited  to  this  purpose,  but  most  dealers  sell  a  small 
implement  especially  made  for  the  purpose,  provided  with  an  edge 
for  inserting  into  the  corner  beneath  a  cover  or  super,  for  raising  it 
by  prying,  as  with  a  lever.  A  good  hive  tool  is  provided  with  a 
sharp  edge  for  scraping  off  propolis  or  bee  glue,  burr  comb,  and  other 
undesireJ  substances.  Two  small  hooks,  to  help  in  lifting  frames, 
may  be  useful. 

(k)  Sections: — The  little  boxes  placed  in  supers  for  the  bees  to  use 
in  storing  comb  honey  are  called  "Sections.''  They  are  variously 
made,  and  consequently  have  different  descriptive  terms,  according 
to  their  varying  forms.  Those  made  of  four  pieces,  fastened  together 
at  the  ends,  which  become  the  corners,  are  called  "four-piece  sec- 
tions," and  those  made  of  one  piece  of  wood,  grooved  where  this  is 
to  be  bent  to  form  each  comer,  are  called  "one-piece  sections."  The 
latter  are  much  more  generally  in  use.  It  is  necessary  for  the  bee- 
keeper to  decide  what  style  and  size  sections  he  will  use  before  order- 
ing his  hives  and  supers.  It  then  becomes  only  necessary  for  him 
to  name  the  number  and  style  of  frames  that  he  wishes,  and  select 
the  kind  of  bottom  board  and  cover,  and  the  manufacturer  is  able 
to  send  him  the  entire  outfit  complete.  The  size  and  equipment  of  the 
super  depend  upon  the  size  and  style  of  sections  or  frames  to  be 
used. 

A  plain  section  is  one  with  straight  sides,  which  does  not  have  a 
space  or  "bee  way"  cut  into  it  for  the  bees  to  pass  through.     Such 
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neetioiis  are  kept  apart  and  the  bee  spaces  are  provided  by  means 
of  little  separators  commonly  called  **gates/'  These  plain  sections 
are  gaierally  narrower  than  the  "bee-way  sections,"  which  are  so 
named  from  the  space  cut  into  them.  If  they  are  Opened  on  only 
one  side,  for  example,  it  would  then  be  the  under  side  only,  and  they 
are  called  "one  bee-way  sections.''  They  are  variously  known  as  two 
bee-way,  three  bee-way  and  four  bee-way,  respectively,  as  they  arc 
open  at  two,  three  or  four  sides.  To  promote  ventilation,  the  four 
bee-way  section  is  most  desirable  amoilg  sections  of  this  style,  but 
the  plain  section,  with  gates,  in  doubtless  best. 

As  to  shape,  the  section  may  be  square,  and  it  is  then  generally 
made  with  sides  of  four  and  a  quarter  inches,  or  it  may  be  rectangular. 
Without  discussing  in  full  the  various  forms  or  types  of  sections, 
we  can  say  that  we  have  tried  different  kinds  and  are  well  satisfied 
that  for  the  production  of  comb  honey  for  the  market  the  most  de- 
sirable section  is  the  plain  section,  five  inches  high,  four  inches  wide, 
and  one  inch  thick.  Honey  produced  in  this  is  neat  in  appearance. 
The  comb  is  thin  and  it  looks  very  clear. 

The  sections  rest  in  little  frames  called  "section  holders"  and 
are  held  firmly  together  by  springs  or  clamps.  The  number  of  sec- 
tions in  each  super  depends  upon  their  width  and  thickness,  or  in 
other  words,  upon  the  style  of  each  used.  In  ordering  modem  hives 
it  is  not  necessary  to  go  into  further  detail  than  to  order  supers 
equipped  for  holding  "plain  sections  4x5x1  inch,"  or  such  other  form 
as  the  honey  producer  may  prefer.  The  chief  object  of  the  producer 
of  comb  honey  should  be  to  obtain  sections  of  just  one  pound  each  of 
good,  well-capped,  clear,  white  honey.  Separators  between  the  sec- 
tions help  to  prevent  the  bulging  of  one  section  by  over-filling  and 
the  dwarfing  of  another  by  the  space  at  its  side  having  been  taken  by 
the  former. 

(I)  Queen  Excluders: — The  Queen  Excluder  is  a  sheet  made  either 
of  metal,  or  of  wood  alternating  with  metal,  containing  spaces  of 
such  an  exact  size  as  to  permit  the  workers  to  pass  through,  while 
the  queens  and  drones  cannot.  It  is  not  needed  in  running  an  apiary 
for  comb  honey,  but  in  pioducing  extracted  honey,  it  should  be  used 
between  the  brood  chamber  and  the  super  to  keep  the  queen  down  in 
the  former.  It  may  be  made  of  sheet  zinc  with  punched  holes  of  exact 
size,  or  it  may  be  made  of  small  wire  rods  and  wooden  supports  to 
hold  the  rods  exact  distances  apart.  We  prefer  the  latter  style, 
as  it  evidently  does  not  wear  the  wings  of  the  workers  in  passing 
through  as  much  as  do  the  sharp  edges  of  the  punched  zinc. 

(m)  Enameled  Cloth: — A  sheet  of  enameled  cloth  or  oil  cloth  is 
often  used  in  the  inside  of  the  hive  over  the  top  sections  or  frames 
in  order  to  retain  heat  and  keep  down  and  protect  the  bees.  This  is 
cut  just  large*  enough  to  fit  the  inside  of  the  super  or  hive  and  is  put 
in  place  before  the  lid  is  put  on. 
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(n)  Bee  Escapes  and  Bee  Escape  Boards: — The  bee  escape  is  a 
contrivance  arranged  like  a  valve  which  lets  a  substance  pass  one 
way  and  closes  when  it  starts  to  retnm.  Such  a  contrivance  is  made 
and  used  to  let  bees  out  of  one  part  of  the  hive,  or  out  of  an  en- 
closure, and  prevent  their  returning.  It  can  be  used  in  the  windows 
of  honey  houses  to  let  out  bees  from  the  inside  and  prevent  the  ingress 
of  those  that  are  without.  The  most  common  and  important  use  of 
the  bee  escape  is  in  a  board  called  the  ^'bee  escape  board/'  placed 
immediately  beneath  the  filled  super  which  is  to  be  removed  when 
honey  is  taken.  In  using  this  device  it  is  important  for  the  circular 
side  escape  to  be  placed  toward  the  bees  that  are  to  pass  out.  When 
the  board  containing  such  an  escape  is  properly  placed  between 
super  and  hive,  or  between  one  super  and  another,  and  just  a  little 
smoke  puffed  over  the  bees  above,  they  will  quickly  work  their  way 
down  through  the  escape,  and  the  honey-bearing  super  can  be  lifted 
off  without  causing  a  disturbance  in  the  hive,  such  as  sometimes 
ensues  when  it  is  robbed.  It  is  a  good  plan  to  place  the  b^  escape 
board  in  position  in  the  evening  and  find  the  super  cleared  of  bees 
the  next  morning. 

(o)  HilVs  Device: — This  is  an  arrangement  of  small  curved  pieces 
of  wood,  held  together  in  such  a  way  that  th^  can  be  laid  over  the 
tops  of  the  frames  and  leave  a  space  within  the  arc  of  their  circle 
where  the  bees  can  pass  from  one  frame  to  another.  It  is  used  in 
wintering,  for  the  purpose  of  holding  the  cushion  clear  above  the 
central  frames  and  making  it  possible  for  the  bees  to  g^t  from  one 
part  of  the  hive  to  another  without  having  to  go  around  the  ends  of 
the  frames. 

(p)  Chaff  CusMon: — This  is  also  used  in  wintering  bees  and  is 
placed  over  the  Hill's  device  for  the  two  important  purposes  of 
absorbing  moisture  and  retaining  heat.  It  should  be  about  the  size 
and  shape  of  the  interior  of  the  hive  or  super,  or  a  little  larger.  It 
is  a  bag  of  any  kind  of  cloth  filled  with  chaff  or  of  finely  chopped 
hay  or  cut  cork  (clean  clover  leaf  chaff  is  best)  and  placed  in  an 
empty  super  over  the  Hill's  device  when  the  bees  are  prepared  for 
winter. 

(q)  The  Extractor: — Extracted  honey  is  sure  to  become  more 
popular  than  comb  honey  for  home  use  and  as  a  market  product.  This 
is  because  of  its  more  desirable  and  convenient  form  for  table  use 
and  also  its  cheaper  production.  It  has  been  estimated,  and  doubt- 
less correctly,  that  a  person  can  produce  three  times  as  much  extract 
honey  in  the  same  season  and  from  the  same  bees  as  he  can  of  comb 
honey.  It  is  very  evident  that  if  the  bees  must  use  time  and  honey 
in  making  comb  they  cannot  store  as  much  honey  during  a  com- 
paratively short  nectar  flow  as  though  they  were  industriously  en- 
gaged at  the  sole  occupation  of  gathering  nectar  at  this  period  and 
storing  it  in  combs  ready  to  receive  it. 
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The  extractor  is  a  machine  for  holding  the  frames  of  combs  while 
they  are  revolved  rapidly  and  the  liquid  honey  is  thrown  from  them  by 
centrifugal  force.  The  honey  is  first  uncapped  by  a  knife,  known 
as  an  uncapping  knife,  which  is  kept  heated  generally  by  dipping  it 
into  hot  water,  and  which  then  can  be  used  deftly  to  slice  the  cappings 
from  the  combs.  A  little  experience  will  enable  any  one  to  use  the 
extractor  in  a  satisfactory  manner.  Experience  will  also  teach  the 
operator  that  he  must  keep  all  honey  away  from  prowling  bees  if 
he  would  prevent  robbing  and  the  furor  that  may  come  from  care- 
lessness in  this  r^ard.  The  importance  of  ripening  extracted  honey, 
or  (better)  of  extracting  only  ripened  honey,  must  be  remembered. 

METHODS   OP   MANIPULATION. 

With  the  knowledge  of  bees  and  of  needed  equipment  explained 
in  the  forgoing  pages  it  remains  for  the  bee-keeper  to  practice  those 
methods  which  will  lead  to  the  best  results.  It  must  be  remembered 
that  there  is  no  special  value  whatever  in  a  modem  frame  hive  if 
it  is  used  only  the  same  as  an  ordinary  box  hive.  The  value  of 
apparatus  consists  chiefly  in  its  proper  use. 

To  Open,  Examine,  and  Close  the  Hive: — ^After  having  provided 
the  smoker,  adjusted  the  veil,  and  having  placed  rubber  bands  around 
the  sleeves  at  the  wrists  and  trousers  at  the  ankles,  the  keeper  is 
prepared  to  open  his  hive.  He  must  remember  that  a  little  smoke 
is  needed  to  control  the  bees,  but  he  should  not  use  any  more  than 
is  necessary.  Elsewhere  in  this  bulletin  are  discussed  the  objec- 
tions to  too  much  smoke.  A  puff  of  smoke  should  be  blown  into  the 
entrance  of  the  hive  and  the  cover  raised  enough  to  permit  a  little 
smoke  to  be  blown  over  the  frames.  If  the  enamele(^  cloth  is  present, 
this  should  be  turned  back  and  a  slight  puff  of  smoke  blown  over 
the  bees  that  are  exposed.  If  the  super  is  on  the  hive  it  is  not 
necessary  to  remove  the  enameled  cloth  and  cover,  but  by  use  of  the 
hive  tool  or  chisel  inserted  at  a  comer  between  the  super  and  hive 
body  the  former  can  be  raised  enough  to  permit  a  little  smoke  to  be 
blown  into  the  crack  between  them,  when  the  super  can  be  set  to 
one  side  and  the  operator  can  proceed  to  lift  out  the  frames  of  the 
brood  chamber  and  examine  them.  During  the  manipulation  he 
should  stand  or  sit  at  one  side  of  the  hive, — ^never  in  front  of  it. 

Sometimes  a  hive  (especially  the  eight-frame)  is  provided  with  a 
small  thin,  hanging  board  at  one  side,  sometimes  wrongly  called  a 
"division  board,"  but  more  correctly  termed  a  "starting  board.' 
Where  such  small  board  is  present  at  the  side  of  the  hive,  the  first 
move  of  the  operator  should  be  to  loosen  it  by  prying  gently  with 
the  hive  tool  and  then  lifting  it  out.  Next,  each  frame  should  be 
loosened  by  prying  sidewise  with  the  hive  tool  just  enough  to  loosen 
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it,  but  this  should  be  done  gently.  Suddenly  jarring  the  hive  or  jerk- 
ing the  frames  will  cause  the  bees  to  rush  out  and  start  an  attack 
which  may  prove  serious.  As  the  frames  are  loosened  they  can  be 
drawn  toward  the  side  of  the  hive,  or,  if  there  is  no  starting  boards 
the  outer  frame  can  be  lifted  out,  thus  making  room  to  loosen  the 
others.  The  proper  way  to  lift  the  frame  from  the  hive  is  to  grasp 
it  either  at  the  exact  center  with  one  hand  or  at  the  two  ends  with 
both  hands. 

In  turning  a  frame  to  look  for  a  queen  it  is  best  to  use  both  hands 
and  learn  to  turn  it  by  a  method  that  will  insure- against  a  new, 
soft,  honey-laden  comb  dropping  suddenly  from  the  frame.  Of 
course  where  whole  sheets  of  wired  foundation  are  used  this  is  not 
liable  to  occur,  but  it  does  so  frequently  occur  that  every  person 
should  remember  to  manipulate  and  handle  a  frame  in  the  proper 
manner.  This  is  as  follows:  Hold  the  frame  horizontal  in  both 
hands  by  each  end  of  the  top  bar;  turn  it  on  end  by  swinging  the 
right  hand  vertically  over  the  left;  then  swing  the  frame  around  as 
one  would  swing  a  door  on  its  hinges,  so  that  the  opposite  side  is 
brought  into  view  while  it  is  yet  standing  on  end,  with  the  left 
hand  supporting  the  lower  end  of  the  top  bar  and  the  right  hand 
holding  the  upper  end.  Then  bring  the  right  hand  down  to  a  level 
with  the  left  hand  thus  holding  the  frame  entirely  up-side-down 
and  horizontal,  by  having  turned  it  on  end  rather  than  sidewise. 
This  makes  it  possible  to  examine  both  sides  without  the  dangers 
mentioned  above.  To  return  it  to  its  former  position  and  to  the 
hive,  reverse  the  operations  by  swinging  the  right  hand  vertically 
above  the  left,  turning  the  frame  half  way  around  the  top  bar  by 
swinging  it  from  the  operator  like  a  door  upon  its  hinges,  and  bring- 
ing the  right  hjfnd  again  to  a  level  with  the  left,  when  it  is  again 
right  side  up  and  horizontal,  and  ready  to  insert  in  its  place. 

In  hive  manipulation  great  care  should  be  taken  that  the  queen 
is  not  crushed  nor  dropped  from  the  hive.  Stapling  both  the  sides 
and  ends  of  frames,  at  both  the  top  bars  and  bottom  bars,  will  give 
bee-spaces  which  cannot  be  closed  by  the  frames  swinging  together, 
and  which  will  prevent  crushing  the  queen  and  other  bees  in  this 
manipulation.  Holding  the  frames  always  directly  over  the  hives 
in  examining  them  will  insure  against  the  queen  falling  outside  the 
hive  if  she  should  drop  from  them. 

When  it  is  time  to  close  the  hive  see  that  the  frames  are  spaced  at 
equal  and  proper  distances  without  severely  disarranging  the  brood 
nest.  It  is  possible,  when  the  weather  is  warm  enough  and  food 
is  coming  in,  to  enlarge  the  brood  nest  artificially  by  removing  one 
of  the  side  frames  of  the  brood  chamber  and  inserting  a  frame  with 
drawing  comb  or  foundation  in  the  midst  of  the  brood  nest.  If  a 
frame  of  drawn  comb  is  used  it  will  in  most  cases  be  lay-ed  full  of 
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eggs  during  the  night.  If  this  is  a  good  strong  colony  a  frame  of 
sealed  brood  can  be  withdrawn  and  removed  to  a  weaker  colony. 
This  will  strengthen  the  latter  without  giving  them  the  additional 
burden  of  having  to  gather  food  and  devote  their  energy  to  rearing 
young. 

During  the  season  when  the  bees  need  food  a  frame  containing 
thick  syrup  poured  into  the  cells,  or  one  of  honey,  can  be  inserted  into 
the  middle  of  the  brood  chamber  and  the  bees  will  soon  take  it  up 
and  place  it  where  they  want  it. 

In  closing  a  hive,  the  enameled  cloth  should  be  put  in  place  over  the 
frames  and  the  honey  board  or  cover  should  be  replaced  by  sliding 
it  on  from  one  side  rather  than  by  dropping  it  on,  thus  avoiding 
crushing  the  bees.  If  a  super  is  in  use  it  should  be  placed  over 
the  hive  body  by  sliding  it  in  place  instead  of  by  setting  it  down 
directly  where  the  bees  are  crawling.  If  there  are  any  bees  in  the 
way  they  can  easily  be  driven  away  by  the  use  of  a  little  smoke. 

TRANSFERRING. 

By  this  is  meant  changing  the  bees,  with  their  comb,  brood  and 
honey,  to  a  modem  frame  hive.  If  bees  are  obtained  in  some  other 
kind  of  hive  or  container  it  is  best  to  keep  them  in  this  until  there 
is  a  natural  nectar  flow,  but  see  that  they  are  well  fed  and  pro- 
tected. At  about  the  beginning  of  such  period  is  a  desirable  time 
to  make  the  change.  The  best  time  in  the  entire  year  is  during  the 
apple  blossom  season. 

To  transfer  a  colony  of  bees  it  is  best  to  knock  the  bottom  from 
the  old  hive,  and  turn  it  upside  down,  after  properly  smoking  it,  and 
fasten  over  it  a  box  of  such  size  and  shape  as  to  fit  it  all  around. 
This  can  be  fastened  by  a  few  strips  of  wood  and  small  nails.  Next 
smoke  the  bees  slightly  through  the  hole  that  is  in  the  lower  part 
of  the  old  hive  as  it  now  stands,  and  pound  on  the  sides  of  the  latter 
by  tapping  it  with  a  hammer  held  in  each  hand.  By  continuing  the 
pounding  on  the  sides  of  the  old  hive,  the  bees  will  be  driven  upward 
.into  the  box  above.  The  operator  can  know  when  the  queen  is  up 
by  the  humming  sound  showing  that  most  of  the  bees  are  in  the 
upper  box.  It  is  possible  to  drive  by  far  the  greater  number  of  them 
up  and  out  of  the  way.  When  this  occurs  lift  off  the  box  gently,  and 
set  it  at  one  side  on  some  sticks  to  raise  it  slightly.  Shake  or  jar 
the  old  hive  in  front  of  it,  and  jar  or  shake  out  as  many  bees  as 
possible,  being  reasonably  sure  that  the  queen  has  gone  into  the  box 
that  was  set  aside.  This  is  to  provide  against  her  destruction  in 
handling  the  combs. 

Next  split  away  one  side  of  the  hive  that  is  parallel  with  the  honey 
combs  with  cold  chisel  and  hammer;  and  if  there  are  cross  sticks 
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in  the  hive  saw  the  ends  of  these  close  to  the  inner  sides  of  the  box. 
The  outer  comb  may  contain  nothing  but  honey,  and  can  be  cut  out 
and  laid  aside.  It  is  not  worth  while  to  attempt  to  save  and  transfer 
any  but  the  combs  containing  eggs  or  brood.  As  soon  as  such  is  found 
brush  the  bees  from  it  and  lay  it  into  a  frame  lying  on  a  board  a 
little  larger  than  the  frame  itself.  In  fitting  the  comb  into  the  frame 
it  can  be  placed  in  any  position  excepting  directly  upside  down. 
That  is  to  say,  it  can  occupy  the  same  position  that  it  did  in  the 
hive,  or  it  can  be  turned  half  way  around  in  either  direction. 

Next,  tack  across  the  comb  thin  strips  of  wood,  like  the  wooden 
wedge  strips  that  are  made  for  fastening  foundation  in  frames.  By 
a  tack  in  the  bottom  bar  and  one  in  the  top  bar  such  strips  can  soon 
be  fastened  in  place,  so  that  the  comb  will  be  held  firmly  in  position 
from  this  side.  Some  persons  use  string  wound  tightly  around  the 
frame  to  hold  the  comb  until  the  bees  fasten  it.  Strong  rubber  bands 
may  serve  the  purpose,  but  after  considerable  experience  we  prefer 
slender  wooden  strips. 

After  the  upper  side  is  fastened  lay  another  small  board  over  the 
frame,  and  by  placing  one  hand  under  the  lower  board  and  the  other 
hand  over  the  upper  board,  turn  it  completely  over.  In  this  way  the 
side  of  the  comb  that  was  below  is  brought  above  without  removing 
it  from  the  frame  and  can  now  be  fastened  in  place. 

Next  set  this  frame  in  place  in  the  new  hive,  which  should  be  near 
at  hand  to  receive  the  frames  of  comb  with  brood  and  eggs,  as  they 
are  prepared.  Cut  out  other  combs  from  the  hive  and  fasten  them 
in  the  frames,  and  set  them  in  the  new  hive.  By  keeping  the  cover 
partly  over  the  hive  bees  clinging  to  combs  can  be  shaken  or  brushed 
into  it.  After  the  transferring  of  comb  and  brood  is  completed,  the 
new  hive,  with  bottom  board  and  cover  in  proper  position  can  be 
set  upon  its  stand,  and  the  bees  in  the  box  can  be  shaken  in  front  of 
it.  It  may  be  a  good  plan  to  give  them  a  few  frames  of  drawn  comb 
or  of  wired  sheets  of  foundation,  or  if  the  weather  be  warm,  place 
an  empty  super  over  the  hive  to  provide  for  ventilation  at  this  time 
when  they  are  agitated  and  unusually  heated. 

They  will  not  desert  the  frames  with  brood,  but  will  at  once  fasten 
the  combs  in  place,  and  as  soon  as  this  is  done  the  wooden  strips  can* 
be  removed  by  prying  them  off.  Now  as  the  bees  are  in  movable 
frames  it  is  an  easy  matter  to  lift  these  out,  one  at  a  time,  and  find 
the  queen  and  clip  her  wing.  The  honey  that  was  removed  from  the 
old  hive  can  be  used  on  the  table,  or  can  be  reserved  for  further 
feeding  the  bees  or  fed  back  to  them  at  once.  If  the  operator  should 
wash  he  can  transfer  to  the  new  hive  nearly  all  the  honey  in  its  comb, 
together  with  the  brood. 

It  is  decidedly  not  best  to  attempt  transferring  when  the  combs 
in  the  new  hive  are  full  of  freshly  placed,  thin  hon^y,  or  when  there 
are  soft,  newly-built  combs  in  the  hive.    It  is  difficult  to  make  these 
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new  combs  stand  in  i'rauies,  and  when  combs  are  found  that  are  un- 
nsuallj  wide  and  filled  with  honey  it  is  best  to  cut  them  out  instead 
of  trying  to  fit  them  into  frames.  Where  the  combs  are  crooked 
they  can  be  cut  at  one  side  and  partly  straightened,  and  where  neces- 
sary it  is  even  possible  to  cut  the  combs  into  small  pieces  and  fit 
several  of  these  into  one  frame.  Transferring  and  other  working 
with  bees  that  results  in  exposing  honey  should  never  be  done  during 
such  a  period  of  scarcity  as  will  start  robbing.  Therefore,  after  the 
honey  flow  has  ceased  is  particularly  a  wrong  time  to  transfer  bees. 
By  all  means  the  best  time  is  just  at  the  beginning  of  the  first  nectar 
flow,  or  in  apple  blossom  time. 

It  is  really  enough,  if  done  during  the  nectar  flow,  to  remove 
a  frame  of  brood  from  another  hive  to  the  new  hive  to  which  the 
colony  is  to  be  transferred,  and  fill  this  up  with  either  drawn  combs 
or  full  sheets  of  wired  foundation,  and  then  drive  or  shake  the  bees 
from  the  old  hive  into  this.  With  a  few  frames  of  drawn  comb,  and 
nectar  flowing  in  abundance,  the  entire  colony,  including  the  queen, 
will  get  to  work  like  a  new  swarm,  and  will  soon  fill  the  hive  with 
a  strong  colony  and  with  combs  really  far  better  than  those  that 
can  be  obtained  by  transferring  crooked,  irregular  or  fragmentary 
combs  from  the  old  hive.  At  the  same  time  the  operator  has  the 
combs  from  the  old  hive  to  use  in  making  beeswax,  and  the  honey 
to  eat,  or  feed  back  to  the  bees,  as  he  may  choose. 

RE-QUEENINQ. 

The  question  is  often  asked  as  to  how  frequently  a  colony  should 
be  re-queened.  This  depends  to  some  extent  upon  the  old  queen. 
Some  persons  say  it  should  be  done  once  every  year,  but  if  the  old 
queen  has  proven  good  and  active,  maintaining  a  populous  colony, 
it  may  not  be  necessary  to  re-queen  oftener  than  once  in  two  years. 
It  often  occurs  that  a  queen  does  not  commence  to  deteriorate 
preceptibly  within  two  years. 

Wlien  to  Re-Queen: — The  time  of  year  for  re-queening  is  to  be 
considered.  This  depends  upon  conditions.  One  rule  can  be  laid 
down  as  fundamentally  important,  and  that  is  that  whenever  a  colony 
becomes  queenless,  from  any  cause,  it  shoidd  he  re-queened  just  as 
soon  as  possible  thereafter.  If  queens  are  to  be  obtained  from  other 
apiaries  it  is  a  good  plan  to  procure  them  fairly  early  in  the  season, 
and  use  their  progeny  for  rearing  new  queens.  Many  persons  re- 
queen  just  at  the  beginning  of  the  white  clover  flow,  and  thus  avoid 
many  swarms,  as  a  colony  with  a  new  queen  is  not  so  liable  to  swarm 
as  that  with  an  old  queen.  In  general  practice,  it  is' best  for  bee- 
keepers to  produce  most  of  their  own   queens,  from  extra  select 
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colonies,  and  re-queen  at  least  by  the  time  of  the  close  of  the  principtd 
honey  flow. 

How  to  Re-Queen: — A  colony  can  be  re-queened  by  giving  it  either 
a  ripe  queen  cell  or  a  queen.  By  "ripe  queen"  cell  is  meant  a  cell 
from  which  the  queen  is  about  ready  to  emerge.  When  a  good  colony 
is  found  to  contain  queen  cells,  in  good  condition  for  transferring, 
the  undesirable  queen  can  be  removed  from  her  colony,  and  at  once 
the  queen  cell  can  be  set  in  place  in  a  depression  in  the  comb. 

In  re-queening  with  a  queen  it  may  be  necessary  to  introduce  her 
with  an  introducing  cage.  At  present  most  queen  mailing  cages 
are  made  for  the  purpose  of  introducing  the  queen  into  the  hive  in 
the  same  cage  in  which  she  was  mailed.  Full  directions  are  generally 
printed  on  the  cage.  Such  a  cage  is  provided  with  candy  which  must 
be  eaten  away  by  the  bees  before  they  reach  the  queen,  and  thus  they 
become  accustomed  to  her  and  do  not  attack  her. 

There  are  several  means  of  quick  introduction  of  queens,  such  as 
dusting  them  with  flour,  dipping  them  in  honey,  sprinkling  the  colony 
with  very  dilute  peppermint  water  or  other  material,  that  the  odor 
of  the  newly  introduced  queen  will  not  be  recognized.  In  many 
cases  the  new  queen  can  be  introduced  directly  by  putting  her  into 
the  hive  within  two  days  from  the  time  the  former  queen  has  been 
removed.  Also,  sometimes  a  wire  cage  is  used  that  keeps  her  en- 
closed for  a  day  or  two,  after  which  she  can  be  released  among  the 
bees. 

• 

"SHAKING.'^ 

By  the  term  "shaking"  is  meant  shaking  the  bees  from  the  frames 
in  front  of  the  hives.  It  has  been  believed  that  the  stirring  up,  such 
as  is  produced  by  this  process,  makes  the  bees  much  more  active 
or  vigorous,  and  theoretically  it  should  result  in  greater  honey  pro- 
duction. Of  course,  when  there  are  no  flowers  in  bloom  to  yield  nec- 
tar it  can  not  have  better  results  in  this  regard,  but  the  reverse  may 
be  true,  as  it  may  increase  honey  consumption,  and  thus  reduce  that 
which  is  in  the  hive. 

In  shaking,  the  bees  are  merely  shaken  on  a  cloth  in  front  of  the 
hive,  from  the  frames,  one  frame  at  a  time  in  rapid  succession.  If 
done  with  care  in  regard  to  the  queen  she  will  not  be  injured.  The 
frames  are  returned  to  the  hive,  sometimes  in  positions  diflferent 
from  those  which  they  formerly  occupied.  This  shifting  of  the  frames 
and  the  brood  nest  helps  to  give  the  bees  some  renewed  activity  but 
in  cool  weather  should  be  avoided.  If  the  bees  are  loafing  at  the  time 
when  they  should  be  bringing  in  honey,  they  should  be  well  shaken 
and  more  room  in  the  brood  nest  given  by  the  removal  of  some  frames 
filled  with  honey,  and  the  introduction  of  some  with  drawn  comb  in 
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the  middle  of  the  nest.  Also  greater  ventilation  should  be  given  the 
hive,  when  the  loafing  will  cease.  By  **loafing"  is  meant  hanging 
out  in  great  clusters  at  the  entrance  of  the  hive,  or  beneath  it. 

How  to  Use  Foundation: — Foundation  is  of  two  kinds:  (a)  Huper- 
foundation,  which  is  white  and  thin,  for  sections  of  comb  honey ;  and 
(b)  brood  foundation,  which  is  yellow  and  heavier,  for  frames.  Both 
are  sold  in  three  grades,  according  to  weight.  The  medium  grade 
of  each  is  mostly  used.  Both  are  used  either  as  full  sheets  or  as 
narrow  strips,  called  '^starters,"  because  when  such  strips  are  used 
the  bees  start  their  comb  evenly  by  means  of  them.  In  both  sections 
and  frames  it  is  generally  better  to  use  full  sheets  of  foundation, 
although  if  this  is  not  done  strips  as  starters  are  recommended. 

To  Fasten  Foundation  in  Sections: — Super  foundation  is  fastene<l 
in  sections  after  cutting  it  just  wide  enough  to  fit  the  inside  width 
of  the  section  snugly  without  crowding.  It  can  be  used  as  a  "starter" 
but  two  cells  or  more  deep,  or  in  full  sheets  as  long  as  the  entire  inner 
length  of  the  section.  Full  length  strips  or  sheets  aid  in  producing 
more  fully  completed  sections,  without  bee  holes  in  the  corners. 

The  best  plan  is  to  use  in  each  section  a  sheet  lacking  three  or 
four  cells  of  the  full  length,  and  then  set  little  strips  of  starter 
in  the  bottom  not  more  than  two  cell  spaces  high,  so  that  it  will 
almost  meet  the  suspended  sheet  hanging  from  above.  This  insures 
sections  of  comb  built  entirely  to  the  bottom  and  nicely  filled. 

For  fastening  the  foundation  in  the  sections  several  forms  of  a 
device  can  be  had,  called  "section  foundation  fasteners."  Directions 
for  manipulation  can  be  obtained  with  them.  It  is  also  possible  to 
fasten  foundation  or  starter  by  pressing  it  with  a  dull  iron  edge 
firmly  against  the  wood  of  the  section  at  the  place  where  it  is  to  be 
held.  Another  means  is  to  use  just  enough  melted  resin  and  bees- 
wax (equal  parts)  to  fasten  the  edge  of  the  section  to  the  wood  when 
it  is  held  in  position  with  the  section  inverted.  It  is  best  to  use  a 
foundation  fastener. 

To  Fasten  Foundation  in  Frames: — Most  frames  are  made  with  a 
groove  in  the  under  side  of  the  top  bar  to  receive  the  foundation. 
After  a  frame  has  been  wired  it  should  be  turned  upside  down,  and 
II  full  sheet  of  foundation  inserted  into  the  proper  groove  for  it,  and 
fastened  in  place  either  by  the  long  wedge-shaped  wooden  strip  pro- 
vided for  the  purpose,  or  by  running  a  line  of  melted  resin  and  bees- 
wax along  its  edge.  The  wedged-shaped,  wooden  fastener  should  be 
set  into  the  groove  opposite  the  thin  wooden  tongue  of  the  frame 
which  rests  against  the  foundation,  and  is  effective  if  the  wedge  be 
pressed  firmly  into  position.  While  full  sheets  of  foundation  are 
more  economical  in  the  end,  if  the  operator  should  wish  to  use  only 
strips  of  starters  in  the  frames,  he  can  do  this,  fastening  them  as 
directed  for  full  sheets,  or  by  merely  pressing  them  firmly  ngnin<^t 
the  underside  of  the  wooden  top  bar. 
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How  to  Fold  Sections: — ^Most  of  the  sections  that  are  purchased 
with  modem  hives  and  supers  are  in  single  strips  of  wood,  grooved 
at  the  places  that  are  to  become  comers.  These  should  be  turned 
with  the  grooved  side  downward,  and  the  thin  wood  opposite  the 
groove  should  be  moistened  with  a  cloth  dipped  in  warm  water. 
By  simply  brushing  a  damp  cloth  against  the  side  opposite  each 
groove,  and  laying  the  extended  section  aside  for  a  few  minutes,  the 
fibers  become  sufficiently  softened  to  make  it  possible  to  fold  it 
together  by  hand  and  drive  the  dove-tailed  comers  into  position  by 
tapping  with  a  light  hammer.  A  section-folder  can  be  used,  but  is 
not  esseatial. 

Hoto  to  Wire  a  Frame: — All  brood  frames  and  extracting  frames 
of  standard  size  or  larger  should  be  wired  for  the  purpose  of  hold- 
ing th«  foundation  and  comb  firmly  in  position  during  manipulation 
or  extracting.  This  consists  in  stretching  across  the  frame  a  fine 
wire,  which  is  to  be  imbedded  in  the  foundation  to  hold  it  in  place. 
Wire  of  proper  size  and  kind  for  this  purpose  can  be  purchased  by 
the  spool  of  all  dealers  in  supplies  for  bee-keepers.  It  is  possible 
to  buy  frames  with  end  bars  perforated  ready  to  receive  the  wires. 
In  fact,  they  are  generally  sent  perforated,  unless  otherwise  directed. 

The  frame  is  wired  by  fastening  one  end  of  the  wire  to  a  tack  or 
the  upper  staple,  and  carrying  the  wire  back  and  forth  in  a  hori- 
zontal position,  first  through  a  hole  in  one  end  bar,  and  then  in  the 
other,  until  the  frame  is  filled.  It  then  generally  contains  four 
stretches  of  wire,  which  should  be  drawn  fairly  tightly  and  fastened 
in  position  by  wrapping  around  a  very  small  tack  driven  for  the 
purpose.  If  the  wires  are  not  stretched  fairly  tightly  they  will  per- 
mit the  foundation  to  sag,  and  this  may  cause  drone  comb  formation. 

How  to  Imbed  Wire  in  Foundation: — After  wiring  the  frame  and 
inserting  the  foundation  in  place  it  is  necessary  to  imbed  the  wire 
in  the  foundation  in  order  that  it  will  be  effective  and  serve  the 
purpose  for  which  it  is  intended.  This  is  best  done  by  cutting  i^ 
board,  just  to  fit  the  inside  of  the  frame,  and  after  the  foundation 
has  been  put  in  place  in  the  wiiied  frame,  lay  it  over  this  board  in 
such  a  manner  that  the  sheet  of  foundation  is  between  the  wire  and 
the  board  with  the  wire  above.  With  a  small  marking  wheel  on  a 
handle  like  a  tracing  wheel,  called  the  "imbedder,"  made  and  sold 
by  supply  dealers,  the  operator  should  run  along  th«  length  of  each 
wire,  pressing  just  firmly  enough  to  imbed  it  well  into  the  wax 
foundation,  but  not  enough  to  cause  the  wire  to  cut  the  wax  into 
strips. 

CAUSES  OF  PAILUEE  IN  WINTERING. 

The  season  that  is  hardest  on  the  bees  is  that  of  the  winter  time. 
More  colonies  are  lost  at  this  season  than  at  any  other,  and  as  much 
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of  this  loss  is  avoidable,  the  bee-keeper  should  make  a  study  of  the 
methods  of  wintering,  and  the  causes  of  failure  at  this  season. 

In  colder  r^ions  bees  are  wintered  either  in  trenches  or  in  cellars. 
Trenching  consist  in  digging  trenches  in  the  ground,  setting  the  hives 
therein,  and  covering  them  over  with  straw  and  earth,  as  we  cover 
cabbage  or  apples  in  the  garden.  In  cellaring,  or  wintering  in 
cellars,  the  bees  are  carried  into  cellars  after  the  freezing  weather 
has  commenced,  and  are  there  stacked  up,  with  the  bottom  boards 
removed  from  the  hives,  or  with  the  deeper  side  of  the  bottom  board 
upward,  and  the  entrance  left  open  for  ventilation.  Each  is  pro- 
vided with  a  chaff  cushion,  in  the  empty  super  above  the  bror>(l 
chamber,  to  absorb  moisture.  About  once  every  six  or  eight  weeks 
they  should  be  taken  out  doors  and  given  an  opportunity  for  cleansing; 
flight,  as  they  are  known  normally  to  cleanse  themselves  only  when 
flying.  This  is,  of  course,  should  be  only  during  warm,  br»ght,  sun- 
shiny days. 

Recent  experience  has  proven  that  cellar  wintering  is  not  as  es- 
sential in  this  State  as  was  formerly  thought,  even  when  the  tem- 
perature reaches  thirty  or  thirty-flve  degrees  below  zero.  The  main 
points  in  wintering  are  to  have  plenty  of  good  sealed  stores  for  a  good 
number  of  young  bees,  and  to  give  them  some  ventilation  and  some 
degree  of  protection  from  cold  windy  blasts.  Double-walled  hives 
may  be  some  aid,  but  they  are  not  at  all  necessary.  The  protection 
of  the  hive  should  consist  of  boards,  or  com  fodder,  or,  a  shed,  around 
it  to  prevent  the  cold  wind  from  striking  it. 

Outside  wintering  boxes  are  helpful  by  placing  the  hives  in  them, 
and  arranging  some  protecting  material,  like  leaves  or  chaff,  between 
the  outside  box  and  the  hive,  on  the  principle  of  the  double-walled 
hive.  It  is  very  important  for  this  to  be  kept  dry,  and  for  an  open- 
ing to  be  made  for  the  bees  to  go  in  and  out  of  the  hive  for  flight 
during  nice  days  of  winter. 

Among  the  cause  of  failure  in  wintering  are  the  following: 

1.  Insufficient  amount  of  sealed  stores  or  food.  There  should 
be  at  least  thirty  pounds  of  sealed  food  besides,  the  weight  of  the 
bees  and  the  hive.    (See  discussion  of  "Feeding"). 

2.  Stores  unfit  for  bee  food  in  winter.  This  food  should  be  (1) 
good  pure  syrup,  such  as  is  made  by  dissolving  granulated  sugar  in 
water,  or  (2)  bee  candy,  or  (3)  pure  honey.  Dark  honey  is  as  good 
as  white  for  wintering  purposes,  but  honey  dew  honpy  is  unfit  for 
this  purpose  and  may  give  the  bees  dysentery.  Soured  honey  is 
unfit  for  wintering.  It  can  be  kept  for  stimulative  feeding  in  the 
spring  when  the  bees  are  flying,  and  will  be  all  right  to  use  then  if 
not  too  badly  spoiled.  If  the  bees  run  out  of  stores  in  very  severe 
weather,  when  they  should  not  be  disturbed,  dry  bee  candy  can 
be  given  over  the  frames  with  good  results.  This  is  described  else- 
where in  this  Bulletin. 
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3.  Dampness  in  the  hive.  This  is  fatal  to  the  bees.  It  is  best 
overcome  by  being  sure  that  the  hive  slopes  from  the  rear  to  the 
front,  and  that  there  is  an  abundance  of  front  ventilation  and  a 
dry  chaff  cushion  in  the  empty  super  over  the  frames  which  should 
contain  only  sealed  stores.  Bees  should  never  be  stored  in  damp 
cellars  nor  be  surrounded  with  wet  packing  material. 

4.  Lack  of  ventilation.  It  doss  not  hurt  the  bees  to  get  some 
cold  air  into  tUe  hive,  if  it  is  good  pure  air.  The  opening  can  be  as 
wide  as  the  entire  entrance  of  the  hive,  but  merely  high  enough  to 
prevent  the  entrance  of  mice,  which  should  not  be  more  than  one 
bee  space.  A  deep  bottom  board  is  often  used  for  wintering,  as  it 
permits  dead  bees  to  drop  down  beneath  the  frames  without  clogging 
them.  This  is  highly  lecommended.  In  every  populous  city  there  are 
some  deaths,  and  it  is,  therefore,  not  surprising  that  many  of  the 
old  bees  die  during  the  winter  time  and  are  to  be  found  on  the  bottom 
board  beneath  the  frames,  especially  when  it  is  remembered  that 
(here  are  from  thirty  thousand  to  fifty  thousand  bees  wintered  in 
the  colony.  As  they  die  and  fall  on  the  bottom  board  their  remains 
are  liable  to  clog  the  frames  and  prevent  ventilation,  unless  the 
deeper  bottom  board  is  used. 

5.  Mice  in  the  hive.  Where  mice  enter  the  hive  they  destroy  the 
comb  and  brood,  and  even  the  bees  themselves.  Thev  befoul  the  hive, 
and  play  havoc  with  it  in  general.  To  prevent  this  the  opening  should 
be  narrowed  to  one  bee  space,  or  it  can  be  closed  with  wire  netting. 
If  the  wire  netting  is  used,  however,  it  should  not  be  forgotten  during 
nice  days  when  the  bees  need  flight,  and  should  then  be  temporarily 
removed.  The  best  method  is  to  keep  out  mice  by  using  galvanized 
wire  netting  with  three  meshes  to  the  inch. 

6.  Lack  of  young  bees.  That  colony  of  bees  which  goes  into  winter 
with  great  numbers  of  young  bees,  an  abundance  of  stores  of  the 
right  kind,  and  the  proper  ventilation,  will  be  practically  certain 
to  come  out  all  right  in  the  spring.  Old  bees  are  much  less  liable 
to  winter  well.  For  this  reason  stimulative  feeding  in  the  fall  is 
of  value  to  insure  the  rearing  of  young  bees,  and  is  commendable. 
The  young  bees  which  matured  in  the  latter  part  of  fall  will  be  the 
good,  vigorous  workers  to  build  up  the  colony  in  the  spring  and 
prevent  spring  dwindling. 

7.  Too  many  bees.  Strange  to  say,  there  may  be  too  many  bees 
in  a  hive  for  successful  wintering.  This  is  where  the  hive  is  small, 
as  in  the  eight-frame  hive,  and  the  colony  boiling  over  with  an 
unusually  large  population.  We  have  seen  unusually  populous  col- 
onies, well  filled  with  honey  in  the  fall,  consume  all  their  food  during 
the  winter,  and  be  found  dead  from  starvation  upon  opening  in  the 
spring.  It  would  be  better  to  reduce  the  size  of  such  an  extremely 
large  colony  by  shaking  some  of  the  bees  into  a  weaker  colony.    If 
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this  is  not  done  they  should  be  transferred  to  a  larger  hive  and  given 
an  abundance  of  food. 

8.  Hive  too  small.  The  eight-frame  hive  is  too  small  to  hold 
enough  food  aiid  enough  bees  and  enough  heat  to  be  sure  of  wintering 
well  out-of-doors  without  special  protection.  When  wintering  out- 
of-doors  more  food  is  needed  than  when  wintering  in  the  cellar. 
If  one  is  obliged  to  attemi)t  to  winter  in  an  eight-frame  hive  it 
may  be  better  to  place  the  bees  in  the  cellar,  but  the  ten-frame  single^ 
walled  hive,  if  slightly  protected  (as  described  above),  and  well 
supplied  with  food,  will  surely  give  good  results  for  out-door  winter- 
ing anywhere  in  this  State. 

9.  Exposure.  It  must  not  be  supposed  that  bees  will  always 
winter  successfully  in  single-walled  hives  outdoors  without  some 
special  protection.  This  is  easily  provided  in  the  form  of  an  outer 
box,  a  shed,  boards,  com  fodder,  or  otherwise. 

Snow  over  the  hive  need  cause  no  alarm,  but  snow  and  ice  clogging 
the  entrance  may  cause  destruction  and  should  be  removed.  When 
wintering  out-of-doors,  it  is  especially  important  for  the  hive  to  be 
inclined  forward  for  the  water  to  drain  out  instead  of  in. 

10.  Bee  Diseases.  A  colony  may  appear  to  be  in  good  conditioiji 
when  going  into  the  winter,  but  if  attacked  with  bee  diseases,  such 
as  foul  brood,  it  may  dwindle  away,  and  continue  to  become  worth- 
less and  finally  perish.  (Send  to  this  office  samples  of  brood  in 
comb  suspected  of  being  diseased). 

SPRING  DWINDLING. 

The  term  "Spring  Dwindling"  is  given  to  the  gradual  weakening 
of  a  colony  in  the  spring  time.  This  is  due  chiefly  to  the  bees  of  a 
weak  colony  starting  to  fly  too  early  or  to  the  old  bees  of  the  colony 
dying.  When  the  ground  is  very  cold  or  covered  with  snow  the 
bees  may  come  forth  from  the  hive  in  a  warm  atmosphere  and  pre- 
pare to  fly,  but  as  they  light  upon  a  cold  object  they  become  chilled 
and  stiffen  and  unable  to  return  to  the  hive.  If  a  colony  is  supplied 
with  sufficient  food  and  water,  and  kept  warm  but  protected  from 
the  too  early  warming  influence  of  the  sun,  as  well  as  from  the  wind, 
the  bees  will  remain  in  the  colony  until  time  for  them  to  fly  forth 
safely.  It  is  well  to  cover  the  hive  with  black  paper  in  the  early 
spring.  In  some  cases  pollen  is  needed  in  the  hive,  and  a  fair  sub- 
stitute for  it  will  be  found  in  pea  flour  or  rye  flour,  a  little  of  which 
can  be  sifted  over  the  frames,  and  thus  meet  the  needs  of  the  colony 
for  brood-rearing  at  this  time. 

Spring  Dwindling  is  worse  in  colonies  where  there  was  not  much 
brood  rearing  in  the  fall.  Young  bees,  plenty  of  stores  and  pro- 
tected hives  with  the  brood  chamber  kept  warm  by  contracting,  if 
poressary,  give  insurance  against  Spring  Dwindling. 
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"Drifting/-  This  is  a  t^Tm  applied  to  the  tendency  of  the  bees 
tM  go  mostly  to  one  hive,  especially  in  the  spring  shortly  after  they 
pre  set  out.  This  is  due  to  the  hives  being  placed  too  close  together 
during  the  time  of  the  early  flight. 

MOVING  BEES. 

We  are  often  asked  when  and  how  bees  can  be  moved.  This  de- 
pends upon  various  conditions.  It  is  possible  to  move  them  at  any 
time  of  the  year,  but  the  poorest  time  is  during  midwinter  when  they 
are  entirely  dormant.  The  shaking  and  disturbance  arouses  them  to 
such  an  extent  that  they  gorge  themselves  with  honey,  as  is  their  cus- 
tom when  disturbed.  They  are  liable  to  consume  much  of  this  honey, 
and  as  bees  normally  cleanse  themselves,  or  get  rid  of  waste  products, 
only  during  fight,  and  they  have  no  opportunity  for  flying  at  that 
time  of  year,  owing  to  unfavorable  weather,  the  over-fed  bees  then 
often  die  of  dysentery,  which  some  commonly  call  "bee  cholera.'' 

Bees  should  be  moved  at  a  time  of  year  when  it  is  possible  to  let 
them  fly  as  soon  as  they  are  placed  upon  their  stand.  The  best  time 
of  year  for  moving  bees  is  in  the  early  spring,  when  some  plants 
are  in  bloom  that  will  give  them  food.  During  nice  weather,  at  the 
apple  blooming  period,  is  the  very  best  time  of  all  the  year  to  move 
bees,  or  to  transfer  them  from  old  hives  to  new.  * 

Moving  Bees  a  Long  Distance: — When  bees  are  to  bo  moved  very 
far  care  should  be  taken  that  the  bottom  board  is  fastened  to  the 
hive  with  long  staples  provided  for  the  purpose.  The  cover  should 
be  removed  and  a  wire  cloth  should  be  tacked  over  the  top  of  the  hive. 
Then  strips  of  wood  can  be  tacked  over  this  and  the  cover  can 
be  put  over  these  strips  of  wood  to  insure  an  abundance  of  ventilation. 
The  entrance  to  the  bee  hive  should  be  closed  by  tacking  wire  cloth 
over  it,  but  the  open  top,  covered  only  with  wire  netting,  is  essential 
to  provide  against  smothering.  To  merely  close  the  entrance  of  the 
hive  with  wire  netting  may  result  in  smothering  bees  within  a  few 
hours,  especially  in  warm  weather.  When  the  writer  commenced 
bee-keeping  he  paid  for  this  practical  knowledge  by  the  loss  of  several 
of  his  best  colonies. 

We  have  seen  bees  successfully  moved  by  tying  the  entire  hive 
tightly  in  a  sheet,  after  having  entirely  removed  the  bottom  board, 
then  turning  it  upside  down  and  hauling  in  this  position.  This 
gives  ventilation,  which  prevents  smothering.  To  prevent  accidents 
to  drivers'  and  teams  care  should  be  taken  that  all  openings  of  the 
hive  are  closed  with  wire  netting,  and  that  there  are  no  loose  bottom 
boards  or  covers  to  come  apart  or  open  and  let  out  the  bees  in 
numbers. 

Moving  Bees  a  Short  Distance: — ^Where  one  wishes  to  move  the 
bees  a  short  distance,  as  from  one  part  of  his  bee  yard  to  another^ 
he  should  remember  that  the  old  bees,  commonly  known  as  ^^fleld 
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bees,"  will  return  to  the  old  stand,  and  if  tbey  lind  another  hive  there 
they  will  enter  it,  and  if  not  they  will  enter  the  nearest  hive  they 
can  find.  Thus  when  a  hive  is  moved  from  place  to  place  it  loses 
its  field  bees  or  workers,  and,  of  course,  its  yield  of  honey  is  greatly 
reduced,  although  it  is  a  good  method  to  pursue  in  checking  the 
swarming  impulse.  A  nucleus, — as  described  on  another  page  of 
this  bulletin, — can  be  established  on  the  old  stand,  and  the  new 
hive  can  be  moved  to  another  part  of  the  bee  yard.  This  will  gen- 
erally result  in  the  destruction  of  the  queen  cells  that  are  started, 
or  the  destruction  of  all  young  queens  but  one.  If,  however,  the 
hive  is  to  be  moved  to  a  short  distance,  and  the  owner  wishes  to 
keep  all  the  bees  profitably  employed  and  keep  the  colony  strong, 
the  only  safe  way  he  can  do  this  is  to  move  it  but  a  few  steps  at 
a  time.  He  can  turn  it  with  its  back  directly  in  the  line  he  wishes 
to  move  it,  and  once  every  few  days  carry  it  backwards  a  few  steps. 
The  field  bees  will  thus  learn  to  find  it  each  time,  and  will  follow 
it  to  its  final  resting  place,  and  but  few  will  thus  be  lost.  In  moving 
bees  but  a  short  distance  it  can  be  remembered  that  only  the  old 
workers  and  the  flying  drones  return  to  the  old  stand.  The  queen 
remains  in  the  hive  wherever  it  is  carried,  as  do  the  young  bees 
that  have  not  yet  become  field  workers,  and  as  do  especially  the  lay- 
ing workers  in  the  queenless  hive. 

* 

WATEEING. 

Bees  need  water  as  well  as  food.  All  their  food  in  the  form  of 
honey,  syrup  or  sugar  must  be  greatly  diluted  before  it  can  be  swal- 
lowed by  them.  As  brood-rearing  starts  in  the  latter  part  of  winter 
and  continues  during  early  spring,  and  as  the  honey  must  be  diluted 
to  about  the  consistency  of  nectar  before  it  can  be  fed  to  the  young 
bees,  it  is  seen  that  water  is  especially  important  at  this  season, 
although  at  all  times  of  the  year  it  is  necessary  for  the  bees  to  have 
access  to  pure  water. 

One  method  of  arranging  this  is  to  make  a  concrete  basin  about 
four  feet  across.  Fill  a  barrel  with  water,  through  a  hole  near  one 
end,  and  then  stand  it  in  the  basin  with  the  opening  downward.  The 
water  will  rise  only  high  enough  to  cover  the  hole.  Straws,  chips 
or  sticks  should  be  scattered  over  the  water  to  keep  the  bees  from 
drowning.  Pans  of  water  can  be  placed  in  the  bee  yard,  or  provision 
should  be  made  for  bees  to  obtain  water  at  some  place  near  the 
watering  trough  for  stock. 

FEEDING. 

It  must  not  be  thougth  that  the  bee  owner  can  take  all  the  feed 
out  of  the  hive  without  putting  any  back.     There  are  seasons  in 
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the  year  when  it  is  necessary  for  bim  to  feed,  and  also  some  years 
of  far  greater  scarcity  of  nectar  than  others  when  he  may  have  ab- 
solutely no  income  whatever,  and  may  be  obliged  to  feed  a  great 
deal  to  his  bees  in  order  to  carry  them  over  until  the  next  season  as 
well  as  feed  to  induce  the  rearing  of  young  bees  at  the  right  time. 

Feeding  is  for  two  purposes,  and  consequently  of  two  kinds: 

1.  Feeding  for  stores.  By  this  we  mean  feeding  in  order  that 
the  bees  may  have  a  sufficient  supply  of  food  for  winter  or  time  of 
scarcity.  This  is  perhaps  the  most  important  point  of  care  in  suc- 
cessful bee-keeping.  Well-filled  combs  of  honey,  and  more  or  less 
protected  hives,  with  some  ventilation,  will  carry  bees  well  through 
the  winter. 

In  feeding  for  stores  or  supplies  the  object  of  the  keeper  is  to 
make  sure  that  the  bees  have  a  sufficient  amount  of  proper  food  to 
carry  them  well  until  they  can  obtain  natural  food  for  themselves. 
In  general,  each  colony  needs  about  thirty  pounds  of  food  as  a 
minimum  amount  for  the  winter,  but  it  is  much  better  to  have  a 
few  pounds  more  than  needed  than  a  half  ounce  less.  There  may  be 
seasons  when  not  more  than  one-third  this  amount  is  needed,  but  it 
will  not  be  lost  nor  wasted  if  an  abundance  is  given. 

This  food  for  winter  can  be  in  thick  or  condensed  condition,  like 
honey,  rather  than  thin  and  watery,  like  nectar.  It  is  best  to  feed 
it  early  enough  in  the  fall  that  the  bees  can  evaporate  it  and  seal 
it,  as  sealed  combs  aid  against  dampness  in  the  hives,  and  are  much 
better  for  wintering  purposes.  There  are  several  methods  of  feed- 
ing for  stores,  among  which  are  the  following: 

(a)  Simply  giving  the  bees  frames  of  honey.  Where  filled  combs 
are  at -hand  this  is  commendable,  but  soured  honey  or  honey  dew 
honey  should  not  be  given  for  wintering  purposes,  although  it  can 
well  be  used  as  food  at  a  season  when  the  bees  have  opportunity 
for  free  flight. 

(b)  Feeding  bee  candy.  This  can  be  made  by  boiling  granulated 
sugar  and  water  until  it  is  hard  enough  to  make  candy  by  the 
regular  method  of  making  hard  taffy.  Before  it  cools  stir  it  well, 
which  causes  it  partially  to  granulate,  but  do  not  stir  until  it  be- 
comes loose  sugar.  Thin  blocks  of  such  candy  can  be  either  set  in 
frames  or  laid  over  the  frames  and  then  covered  with  the  chaff 
cushion  in  the  supers.  When  the  bees  are  running  out  of  stores  dur- 
ing midwinter,  and  the  owner  does  not  wish  to  open  the  brood  nest 
for  fear  of  losing  too  much  heat  and  injuring  the  bees,  the  best 
method  of  feeding  them  is  by  means  of  cakes  of  candy  thus  made  and 
laid  over  the  frames. 

(c)  Thick  sugar  syrup  is  generally  used  for  feeding  bees  for  stores. 
For  this  purpose  granulated  or  pure  white  sugar  should  be  used. 
The  nearer  toward  the  dormant  season  the  bees  are  fed  the  thicker 
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should  be  the  syrup.  It  is  generally  made  by  using  equal  parts  of 
water  and  sugar.  A  little  honey  can  be  added  to  give  it  flavor,  but 
this  is  not  necessary.  It  can  all  be  given  to  the  colony  at  one  time 
if  desired,  or  it  can  be  given  at  different  times,  but  it  is  not  neces- 
sary to  feed  it  as  slowly  and  carefully  as  in  stimulating  feeding,  dis- 
cussed below. 

One  method  of  feeding  syrup  is  to  pour  it  into  a  frame  of  drawn 
comb  by  holding  the  frame  and  comb  and  on  its  side,  and  pouring 
the  syrup  from  a  distance  above,  in  order  that  it  will  strike  with 
some  force  and  enter  into  the  cells.  When  a  comb  is  thus  filled 
with  thick  syrup  it  can  be  set  into  the  hive  and  another  treated 
likewise.  The  more  common  method  of  feeding  syrup  is  to  use 
one  of  the  various  feeders  that  is  made  and  sold  for  the  purpose  of 
feeding.  While  the  colony  is  small,  in  order  to  retain  its  heat,  the 
division  board  feeder,  filled  with  syrup,  is  very  good ;  but  in  general, 
a  bottom  feeder  like  the  one  known  as  the  "Alexander,"  is  beat. 
*^Many  have  had  good  success  by  placing  the  syrup  in  a  shallow  vessel, 
like  a  pie  tin,  and  putting  straw  or  pieces  of  wood  in  it  to  keep  the 
bees  from  drowning,  and  then  setting  it  over  the  frames  in  the  top  of 
the  hive.  It  is  all  right  to  use  sugar  syrup  for  feeding  the  bees,  but 
all  wrong  to  use  it  for  producing  surplus,  for  in  doing  the  latter, 
although  it  may  be  sealed,  it  is  not  honey,  and  it  is  illegal  to  sell 
it  as  honey. 

2.  Feeding  for  stimulation.  This  means  feeding  to  stimulate 
brood  rearing.  There  are  two  very  important  seasons  of  the  year 
when  the  hives  should  be  full  of  young  flying  bees.  These  are  at 
the  beginning  of  the  chief  honey  flow,  and  at  the  beginning  of  win- 
ter. If  bees  are  neglected  the  honey  flow  itself  stimulates  them  to 
rear  brood,  and  by  the  time  this  ceases  there  may  be  many  young 
bees  ready  for  service,  but  no  nectar  ready  for  them  to  gather,  and 
consequently  they  become  only  consumers  and  unprofitable.  A  good 
bee-keeper  produces  bees  at  the  time  he  needs  them  by  feeding  in 
such  a  manner  as  to  resemble  a  nectar  flow.  This  means  a  com- 
parativly.slow  and  steady  income  of  quite  dilute  food.  For  stimu- 
lative feeding,  therefore,  the  syrup  should  be  of  about  the  same  con- 
sistency as  nectar,  or  one  measure  of  sugar  added  to  two  or  three 
of  water.  It  can  be  dissolved  in  the  water  by  heating,  but  when 
fed  should  not  be  more  than  milk  warm,  or,  at  most,  100  degrees  F. 

The  chief  art  in  stimulative  feeding  consists  in  giving  the  food 
dilute,  in  comparatively  small  quantities,  but  frequently.  It  should 
be  as  frequent  as  once  per  day,  and  not  more  than  a  pint  at  a  time, 
or  a  half  pint  given  twice  per  day  would  be  better. 

As  feeding  is  done  when  the  honey  flow  is  short  ^here  is  danger 
of  starting  robbing  by  this  process  at  such  time,  and  this,  of  course, 
should  be  avoided.    The  best  means  of  avoiding  it  is  to  do  the  feeding 
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in  the  evening  after  the  beea  have  settled.  The  Alexander  feeder, 
under  the  bottom  of  the  hive,  is  excellent  for  this  purpose,  although 
any  kind  of  feeder  will  do  by  which  the  bees  can  be  fed  easily  with- 
out disturbance.  It  is  not  best  to  attempt  to  give  them  syrup  placed 
at  the  front  of  the  hive  when  other  bees  are  flying  and  will  also 
take  it.  When  the  air  is  warm  at  night  they  can  be  fed  at  the  en- 
trance. The  feeding  should  be  continued  until  there  is  enough  capped 
brood  to  suit  the  owner,  or,  better,  until  nectar  flow  commences. 

Stimulative  feeding  for  rearing  brood  for  winter  should  continue 
until  the  young  bees  appear,  and  there  is  an  abundance  of  winter 
stores,  and  should  then  be  discontinued  gradually. 

BEE  PASTURAGE. 

It  is  valuable  for  the  bee-keeper  to  know  what  the  bee  pasture  is 
in  his  own  territory.  He  should  watch  and  learn  for  himself  what 
plants  yield  nectar,  and  especially  the  quality  of  the  honey  in  con- 
nection with  the  nectar-giving  plants.  The  methods  of  treatment  of 
bees,  especially  in  regard  to  stimulative  feeding,  depends  upon  the 
time  of  blooming  of  the  chief  honey-producing  plants.  In  a  r^ion 
where  buckwheat  is  grown,  or  where  there  are  fall  flowers  in  abun- 
dance to  produce  stores  for  winter,  it  is  possible  to  remove  all  the 
honey  after  the  white  clover  flow  and  expect  the  bees  to  store  enough 
from  buckwheat  or  fall  flowers  to  carry  them  through  the  winter; 
but  where  there  are  no  late  summer  nor  fall  flowers  it  is  necessary 
to  feed  for  winter  stores. 

Planting  for  the  purpose  of  bee  pasture  has  been  suggested,  but 
it  is  now  known  that  it  does  not  pay  to  plant  any  crop  on  tillable 
ground  for  the  sole  purpose  of  feeding  the  bees.  However,  there 
is  much  that  can  be  done  toward  increasing  the  bee  pasturage  in  the 
environment  of  the  apiary.  For  example,  the  linden  or  bass  wood 
is  one  of  the  best  honey  producing  trees,  and  the  tulip  tree  comes 
in  bloom  early  in  the  season  and  gives  an  abundance  of  nectar.  In 
the  city  of  Washington,  D.  C,  bee-keeping  is  extensively  practiced, 
and  is  profitable,  chiefly  because  of  the  nectar  produced  by  these 
very  desirable  shade  trees.  They  can  be  planted  for  shade,  timber 
and  honey. 

In  the  waste  places,  such  as  hillsides,  roadsides  and  gullies  it  is 
possible  to  scatter  the  seeds  of  certain  plants  that  are  both  bene- 
ficial (because  soil  binders  and  soil  renewers),  and  also  useful  as 
honey  producers.  Among  such  are  particularly  to  be  recommended 
the  Sweet  White  Clover  (Melilotus  alba)  and  Sweet  Yellow  CJlover 
(Melilotus  offldinalis).  These  are  biennial  plants,  and  produce  a 
great  many  small  nectar-laden  flowers,  after  most  of  the  honey  pro- 
ducing-plants  of  spring  and  early  summer  have  ceased  blooming. 
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The  Sweet  Yellow  Clover  blossoms  about  two  weeks  before  the 
Sweet  White,  and  by  sowing  the  seeds  of  both  of  these  the  honey 
season  is  lengthened.  Also  by  mowing  them  once  they  branch 
out  and  bloom  later  and  continue  blooming  until  frost.  There  is 
also  an  annual  sweet  yellow  clover  that  is  recommended. 

In  the  regular  process  of  good  farming  the  leguminous  plants^  and 
especially  the  clovers,  play  a  very  important  part,  and  should  be 
more  used  than  they  are.  While  the  honey  bee  does  not  work  in 
the  Common  Red  clover,  on  account  of  the  long  corolla,  it  does  revel 
in  the  blossoms  of  the  Crimson  clover  and  the  Mammoth  Red  clover. 
On  poor  ground  and  in  dry  soils  or  dry  seasons  the  red  clovers  do 
not  grow  so  rankly,  and  then  their  corollas  are  sometimes  short 
enough  for  the  honey  bees  to  reach  the  nectar  in  them.  An  eflfort 
has  been  made  to  produce  a  strain  of  honey  bees  with  tongues  long 
enough  to  gather  nectar  from  red  clover,  but  it  may  be  easier  for 
plant  breeders  to  produce  a  strain  of  red  clover  with  corallas  short 
enough  for  the  honey  bees  to  reach  its  nectar  and  fertilize  it.  Eflforts 
in  this  direction  are  recommended  to  the  specialists  in  plant  breed- 
ing. (This  was  recommended  by  the  writer  in  an  address  before  the 
Pennsylvania  State  Bee-Keepers  in  1911). 


HOW  TO  INCREASE  THE  PRODUCT  OF  THE  APIARY. 

Among  the  diflferent  ways  by  which  one  can  increase  the  product 
of  the  apiary  are  the  use  of  modem  devices  and  the  improvement 
of  the  stock  or  strain  of  bees  which  he  keeps.  Proper  attention  has 
not  generally  been  given  to  improving  the  stock  of  the  bee  yard,  al- 
though in  all  other  lines  of  live  stock  industry  this  has  been  em- 
phasized again  and  again,  until  it  has  become  the  prime  thought 
with  live-stock  breeders. 

1.  Improve  the  Bee  Stock.  The  stock  in  the  bee  yard  should  be 
improved  by  the  same  methods  that  are  practiced  in  improving  live 
stock  of  all  kinds.  This  must  be  by  keeping  careful  and  accurate 
records,  rejecting  those  that  are  poor,  and  preserving,  propagating 
and  breeding  from  those  that  are  good,  and  occasionally  introducing 
gome  new  and  desirable  blood.  This  is  what  the  dairyman  has  done 
to  improve  his  dairy,  the  poultryman  for  his  flock,  and  the  bee- 
keeper must  observe  and  practice  for  his  bees.  The  keynote  of  suc- 
cess has  been  in  keeping  records,   and   in  taking  out  the  "free 

boarders." 

In  every  bee  yard  there  are  colonies  that  give  very  low  returns, 
and  others  that  give  very  high  yields.  This  may  be  due  to  various 
causes,  but  it  should  not  be  due  to  the  presence  of  moths  or  bee 
diseases,  as  it  is  the  business  of  the  bee-keeper  to  attend  to  these 
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troubles,  and  not  let  loss  from  them  enter  into  his  account  and  confuse 
his  records.  If  it  is  due  to  poor  queens,  he  will  soon  find  this  out, 
and  destroy  the  old  queens  and  introduce  new  ones.  He  should 
remember  that  he  is  keeping  bees  for  honey  production  rather  than 
for  mere  recreation.  To  increase  the  honey  production  his  records 
should  show  the  exact  amount  of  honey  taken  from  each  colony 
during  the  entire  year,  and  the  treatment  of  that  colony.  The  poor 
colonies  should  be  re-queened  from  the  descendants  or  offspring  of 
the  good  colonies.  He  should  not  let  the  poor  colonies  produce  either 
queens  or  drones,  and  he  should  not  depend  merely  upon  the  intro- 
duction of  queens  from  outside  apiaries  for  building  up  the  bee  yard. 
No  dairyman  would  think  of  suggesting  the  improving  of  his  herd 
by  introducing  a  few  blooded  animals  from  outside  sources,  and  at 
the  same  time  pay  no  attention  to  taking  out  the  poor  ones,  and 
thus  permit  unchecked  indiscriminate  breeding. 

i2)  Oct  Drones  from  Oood  Colonies,  Bee-keepers  in  the  past  have 
l)een  giving  attention  chiefly  to  the  queen  only,  which  represents 
but  one  side  of  the  house  of  bee  improvement.  It  certainly  appears 
reasonable  that  the  drone  from  a  poor  colony  is  just  as  liable  to 
impart  to  its  offspring  the  undesirable  traits  of  that  colony,  as  is 
the  queen  from  either  a  good  or  poor  colony  to  impart  to  her  off- 
spring the  characteristics  of  her  own  ancestry. 

In  bee  improvement  the  first  step  should  be  to  make  sure  that  all 
the  breeding  bees  will  be  only  from  desirable  colonies  with  high 
records.  Therefore,  the  keeper  should  insure  against  reproduction 
from  the  poor  colonies.  To  do  this  he  should  examine  the  hives 
where  the  records  are  low,  or  the  bees  are  cross,  or  for  any  other 
reason  propagation  from  them  is  undesirable,  and  cut  out  all  drone 
comb,  and  insert  in  its  place  worker  comb.  If  he  should  have  old- 
style  box  hives,  and  can  not  do  this,  he  should  have  his  bees  promptly 
transferred  to  modem  hives,  or  he  can,  for  temporary  emergency, 
use  drone  traps  on  the  old  hives. 

Drone  Traps: — These  are  little  trap  cages  put  in  front  of  the 
hives  to  let  the  workers  pass  through,  but  will  trap  and  retain  the 
drones  and  queens.  They  can  be  attached  to  any  hive,  and  can  be 
purchased  of  almost  all  dealers  in  bee  supplies. 

After  making  sure  that  no  drones  are  to  be  propagated  from  poor 
colonies  the  next  effort  of  the  bee-keeper' should  be  to  insure  that 
they  will  be  propagated  in  numbers  from  the  best  colony.  He  should 
select  not  only  for  high  records  in  honey  production,  but  also  for 
temperament  of  bees,  whiteness  of  capping  of  comb  honey,  reduction 
of  the  amount  of  propolis  used  in  the  individual  colony,  reduction 
in  the  number  of  burr  combs,  consideration  of  immunity  from  diseases 
and  worms,  and  other  points  that  enter  into  consideration  for  real 
bee  improvement.    Early  in  the  spring  of  the  year  he  should  decide 
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upon  which  colonies  he  wishes  to  use  for  propagation  purposes. 
From  these  he  can  obtain  drones  by  setting  into  the  brood  chamber 
frames  containing  drone  comb. 

Here  is  where  one  of  the  advantages  of  interchangeable  frames 
is  to  be  found.  A  frame  of  drone  comb  from  any  hive  can  be  sus- 
I)ended  in  the  wind  outside  the  hive  a  time,  and  the  eggs  or  larvae 
will  perish,  when  it  can  be  set  into  the  middle  of  the  brood  chamber 
of  the  hive  desired  for  propagation  purposes  and  the  worker  bees 
will  clean  it  out.  The  queen  will  soon  lay  it  full  of  drone  eggs,  when 
it  can  be  moved  toward  the  outer  part  of  the  brood  nest,  or  left  in 
the  middle  if  desired;  and  the  drone  larvae  will  be  cared  for,  and 
the  drones  will  appear  in  about  three  and  a  half  weeks.  If  he 
should  not  be  able  to  find  a  frame  containing  enough  drone  comb, 
he  can  make  one  by  setting  together  blocks  of  drone  comb  held  in 
place  by  strings  wrapped  around  the  frame,  or  by  splints  of  wood 
tacked  across  it  in  such  a  way  as  to  hold  the  blocks  or  comb  to- 
gether. If  he  should  not  have  any  drone  comb  he  can  cause  the  bees 
to  produce  it  by  using  a  starter  instead  of  a  full  sheet  of  foundation 
in  the  frame,  and  setting  this  into  the  middle  of  the  brood  nest. 
As  the  bees  build  down  the  comb  in  a  populous  colony  during  the 
spring  when  honey  is  coming  in,  they  will  be  glad  of  the  opportunity 
to  make  an  abundance  of  drone  comb.  This  also  will  be  laid  full  of 
eggs  in  a  short  time.  He  can  purchase  foundation  with  cell  bases 
of  drone  comb  size  and  use  this  in  choice  colonies. 

Now  it  is  an  easy  matter  to  lift  from  its  place  this  frame  filled 
with  eggs  or  brood,  shake  the  bees  off,  and  transfer  it  to  another 
colony  to  receive  their  care.  In  this  way  the  strongest  of  the  bee 
colonies  can  be  kept  busy  constructing  two  or  three  drone  combs 
at  a  time,  and  filling  them  with  eggs.  These  frames  with  eggs  or 
larvae  can  be  given  to  other  colonies  to  rear  drones,  and  thus  satisfy 
their  tendencv  in  this  direction,  but  at  the  same  time  it  will  make  sure 
that  the  drones  are  propagated  from  the  most  desirable  colonies. 

(3.)  Obtain  Queens  from  the  Best  Stock,  While  it  is  desirable 
occasionally  to  buy  new  queens  from  the  queen  breeders,  it  is  not  at 
all  necessary  for  the  bee-keeper  to  depend  entirely  upon  the  pur- 
chase of  queens  for  building  up  the  apiary,  and,  indeed,  it  is  not  best 
for  him  to  do  so.  Again  the  rational  methods  of  the  live  stock 
breeder  should  be  adopted,  and  these  consist  chiefly  in  making  use 
of  the  records  which  he  has  been  careful  to  keep.  In  buying  queens, 
in  many  cases,  they  do  not  come  from  colonies  any  better  than  the 
purchaser  owns. 

As  in  drone  production,  every  effort  should  be  made  to  be  sure 
that  queens  are  not  produced  from  poor  colonies.  To  do  this  the 
owner  should  cut  out  all  queen  cells  in  poor  colonies,  or  place  queen 
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traps  in  front  of  the  hive  from  which  he  does  not  wish  queens  to 
emerge.  Let  it  be  remembered  that  the  neglected  queen  trap  is  worse 
than  nothing,  because  it  may  trap,  hold  and  finally  kill  the  queen 
and  leave  the  colony  queenless.  To  avoid  this  it  should  be  examined 
three  or  four  times  per  week  to  see  if  it  contains  a  queen  or  drone 
that  should  not  be  killed. 

Just  as  soon  as  a  colony  is  proven  to  be  poor  the  queen  therein 
should  be  killed  and  replaced  with  one  from  a  good  colony.  When 
a  good  queen  is  mated  with  a  drone  which  has  been  developed  in  a 
good  colony,  it  is  but  reasonable  to  expect  that  the  progeny  will  be 
of  improved  quality. 

CAUSES  OF  ANGER  IN  BEES. 

It  is  very  important  for  the  owner  to  avoid  making  his  bees  angry, 
and  thus  avoid  serious  trouble  with  them.  In  order  to  do  this  he 
should  understand  the  causes  of  anger.  Among  these  are  the  follow- 
ing: 

1,  Crashing  lees:  When  a  bee  is  crushed  it  gives  out  an  odor 
which  is  very  preceptible  to  its  fellows,  who,  in  recognizing  that 
their  lives  are  in  danger,  rush  forth  to  battle.  Nearly  every  time 
a  hive  is  opened  by  a  careless  operator  bees  are  crushed  by  frames 
that  are  not  stapled  or  spaced,  and  especially  by  placing  supers 
or  covers  in  place.  It  is  best  for  all  frames  to  be  spaced  all  the  way 
around  with  staples  or  tacks,  and  for  bees  to  be  brushed  or  smoked 
out  of  the  way  before  supers  or  covers  are  put  in  position.  The 
operator  should  also  learn  to  slide  supers  and  covers  on  from  one 
side,  and  thus  push  any  crawling  bees  out  of  the  way,  rather  than  by 
placing  or  dropping  them  directly  from  above,  and  thus  crushing 
those  that  may  be  crawling  over  the  upper  edge  of  the  hive.  The 
use  of  an  enamel  cloth  or  honey  board  aids  in  this  regard. 

2,  Stinging:  Sometimes  an  individual  bee  will  sting  the  operator, 
while  others  do  not  appear  cross.  As  soon  as  this  occurs  an  odor 
from  the  sting  becomes  apparent,  and  others  will  sting  at  the  same 
place.  Thus  after  a  person  has  been  stung  in  the  finger,  for  example, 
it  is  not  best  to  work  over  the  hive  with  the  same  hand  exposed  if 
he  would  avoid  angering  the  bees.  Of  course,  to  avoid  this  oflFensive 
odor  from  the  sting  it  is  best  to  remove  it  at  once,  suck  out  the 
poison  as  promptly  as  possible,  and  smoke  the  spot  that  was  stung. 
Smoke  seems  to  remove  or  conceal  the  odor,  and  relieves  the  ten- 
dency of  the  bees  to  sting  again  in  the  same  place. 

5.  Lightly  tapping  the  hive:  This  angers  the  bees  much  more  than 
jarring  it  more  violently.  The  bee-keeper  should  open  his  hives  anci 
work  with  them  as  though  he  meant  business.     The  halfhearted 
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method  of  treating  bees  seems  to  give  them  the  advantage  which 
may  result  in  the  operator  being  chased  in  the  yard.  Firmness  of 
operation^  however,  should  not  mean  carelessness  in  crushing  the 
bees.  Propolis  or  bee  glue  should  be  scraped  from  the  parts  to  be 
moved,  to  relieve  the  sudden  jarring  in  breaking  it. 

4-  The  sight  of  hair  or  wool.  Women  are  much  more  liable  to 
be  stung  around  the  head  than  are  men.  A  person  with  a  fur  cap 
is  more  likely  to  be  stung  than  one  with  a  straw  hat,  and  one  wearing 
a  straw  hat  with  a  drooping  brim  is  most  protected.  Fur  or  wollen 
mittens  are  likely  to  be  filled  with  stinging  bees.  This  is  because 
the  sight  of  such  articles  angers  the  bees.  They  consequently  should 
be  avoided. 

5.  Dark  colored  objects:  Two  men  may  go  into  the  bee  yard, 
one  wearing  a  black  hat  and  the  other  a  white  one,  and  the  man 
with  the  black  hat  will  be  attacked  by  a  number  of  bees,  while  the 
one  with  the  white  hat  is  not  molested.  Dark  objects  thrown  on 
the  ground  near  the  bee  hive  and  dark  articles  of  clothing  are  often 
attacked.  When  the  bees  are  in  a  certain  mood  it  is  best  to  observe 
this  and  dress  accordingly  in  the  effort  to  avoid  provoking  attack. 

6.  Certain  odors:  When  a  jierson  is  perspiring  and  emitting 
odors  he  is  much  more  likely  to  be  attacked  by  bees  than  at  other 
times.  Also,  it  is  well  known  that  some  persons  are  attacked  while 
others  are  practically  immune  from  stings  by  bees.  The  popular 
belief  may  be  a  fact  that  from  those  who  are  most  attacked  there  are 
emitted  odors  which  are  offensive  to  the  bees,  although  imperceptible 
to  human  beings.  Some  bee-keepers  make  a  practice  of  washing 
themselves  and  changing  their  clothing  before  working  with  the 
bees. 

7.  Breathing:  Breathing  gently  into  the  hive  may  cause  the 
bees  to  rush  forth  in  sudden  attack.  If  the  beginner  with  bees  does 
not  remember  this  he  may  have  it  impressed  upon  him  by  unfortunate 
experience  when  he  is  intently  working  over  the  occupied  frames 
of  the  open  hives. 

Explanations:  There  appears  to  be  a  possible  explanation  of  the 
above  mentioned  causes  of  anger  in  bees.  Of  course  the  reason  of 
anger  by  crushing  and  stinging  is  too  apparent  to  need  further  ex- 
planation, but  the  anger  through  the  other  causes  named  may  be 
due  to  the  inheritance  or  "instinct"  handed  down  from  the  time 
when  the  bees  lived  in  their  native  haunts  in  trees  and  rocks,  and 
when  their  chief  enemies  were  the  prowling  mammals^ — particularly 
the  bear, — which  is  especially  fond  of  honey.  The  slight  tapping  of 
the  hive  is  not  unlike  the  scratching  of  the  trunk  of  the  tree  by  the 
bear  in  climbing  it.  The  anger  caused  by  persons  with  hairy  or 
woolen  objects  can  be  associated  with  the  depredations  by  hairy 
mammals,  like  the  bear,  which  was  the  chief  enemy  of  the  bee.    The 
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anger  from  the  dark  colored  objects  may  likewise  be  associated 
with  attacks  by  these  dark  colored  enemies.  Anger  from  the  per- 
ception of  odors  may  have  its  origin  in  the  offensive  odors  of  such 
mammals  as  the  bear,  giving  warning  to  the  bees  of  the  presence 
of  an  enemy,  which  they  would  rush  forward  to  attack.  Finally, 
breathing  into  the  hive  may  be  compared  with  the  prowling  animals 
breathing  into  the  holes  occupied  by  the  bees,  and  thus  giving  cause 
for  immediate  alarm  and  attack. 

Whether  the  above  explanation  of  the  origin  of  anger  in  bees 
from  various  natural  causes  is  correct  may  be  disputed,  but  nothing 
better  has  yet  been  offered  in  its  place,  and  it  must,  therefore,  stand 
until  a  more  suitable  theory  is  brought  forth.  The  important  fact 
remains  that  bees  are  angered  by  the  causes  mentioned,  and  it  is 
of  practical  value  to  the  bee-keeper  to  act  upon  the  suggestions  herein 
given,  and  do  all  possible  to  avoid  causing  their  anger. 

It  should  further  be  remembered  that  bees  are  like  people  in  the 
fact  that  when  they  are  hungry  they  are  easily  angered,  and  when 
filled  they  are  content.  This  is  one  explanation  as  to  why  smoking 
calms  bees.  When  bees  are  smoked  they  make  a  frantic  rush  for 
any  honey  that  is  available  and  fill  themselves  with  it.  They  even 
bite  open  sealed  honey.  In  doing  so  they  may  spoil  the  sealed  honey 
in  the  sections.  In  a  season  of  great  scarcity  of  nectar  food  should 
be  given  to  help  to  put  the  colony  in  better  mood  before  working 
with  it. 


POPULAR  FALLACIES  CONCERNING  BEES. 

In  a  general  popular  way  there  is  much  more  that  is  not  known 
about  bees  than  is  known.  Among  the  fallacies  are  those  which  are 
corrected  by  the  following  statements: 

1.  The  queen  does  not  control  or  rule  the  hive  in  the  sense  of 
giving  orders  for  its  management. 

2.  The  queen  does  not  lead  in  swarming. 

3.  The  queen  is  not  mated  in  the  hive,  but  when  flying  through 
the  air. 

4.  Bees  do  not  follow  the  remains  of  their  keeper  at  the  time 
of  his  death,  and  the  idea  is  absurd  to  the  effect  that  they  should 
be  notified  of  his  death  by  knocking  upon  the  hive. 

5.  It  is  not  true  that  bees  formerly  owned  by  a  person  who  has 
died  will  not  thrive.  It  is  remarkable  how  deeply  rooted  is  this 
fallacy. 

6.  Bees  do  not  bite  open  fruits,  although  they  may  suck  their 
juices  after  they  have  been  opened  by  other  causes. 

7.  When  a  bee  stings  and  leaves  its  sting  it  dies,  and  does  not 
turn  into  a  drone  nor  grow  a  new  sting,  as  is  sometimes  believed. 
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8.  Bees  are  not  important  factors  in  carrying  the  germs  of  plant 
diseases,  such  as  pear  blight,  as  these  are  carried  by  so  many  other 
means  that  their  distribution  would  be  practically  as  extensive,  even 
if  there  were  no  bees. 

9.  Bees  do  not  become  entirely  dormant  during  the  winter,  as  is 
often  believed,  but  continue  to  feed  and  change  relative  positions 
in  the  cluster. 

10.  There  is  no  such  article  as  '^artificial  honey."  Honey  can  not 
be  made  nor  sealed  artificially,  notwithstanding  the  published,  popu- 
lar stories  in  this  regard. 

11.  Granulation  of  honey  does  not  mean  adulteration  by  sugar, 
as  absolutely  pure  honey  is  quite  liable  to  granulate,  particularly 
if  it  becomes  cold,  and  may  remain  in  a  granulated  condition  until 
warmed. 

ENEMIES  OF  BEES. 

The  Bee  Louse  (Braula  coerca):  This  peculiar  enemy  of  the  bee 
is  common  in  Europe,  but  is  not  often  found  in  the  apiaries  of 
America.  It  is  a  very  large  louse,  which  clings  to  the  bee  and  causes 
it  much  annoyance,  and  is  sometimes  imported  with  bees  from 
Europe. 

It  is  plainly  seen  by  examining  the  bees,  and  can  be  removed  with 
a  brush,  or,  wheji  the  worker  is  found  with  the  louse  upon  it,  both  bee 
and  parasite  can  be  killed  and  thrown  from  the  hive.  Queens  from 
Europe  should  be  examined  to  see  that  the  bee  louse  is  not  intro- 
duced into  the  new  colony  with  them. 

The  Bee  Moths  or  Wax  Moths:  There  are  two  species  of  bee  moths 
or  wax  moths.  Both  destroy  the  wax  of  combs  and  kill  or  uncap 
larvae,  making  rows  of  "bald-headed  brood."  The  hives  should  be 
kept  clean  and  inclined  slightly  toward  the  front.  Split  reeds,  that 
are  hollow,  like  the  stalk  of  the  elder,  can  be  put  in  the  hive  with 
the  split  side  downward,  to  give  the  moths  or  larvae  an  opportunity 
to  hide  in  the  hollow,  and  should  be  removed  twice  per  week  to  kill 
the  pests  that  are  thus  trapped. 

The  best  remedy  for  the  Bee  moth  is  a  strong  colony  of  Italian 
bees.  The  Italians  clean  up  the  moth  better  than  some  other  races. 
Old  combs  and  neglected  hives  should  not  be  permitted  around  the 
apiary,  as  they  are  breeding  places  for  this  pest. 

Toads  and  Serpents:  Toads  and  serpents  sometimes  eat  bees, 
but  they  are  so  beneficial  for  the  destruction  of  other  insects  that 
they  can  be  tolerated  without  complaint.  Take  them  away  from 
the  bee  yard  and  keep  them  busy  in  the  garden  and  other  parts  of 

the  premises. 

The  KingMrd  oi'  Bee  Martin:  While  this  is  too  popularly  supposed 
to  be  a  great  enemy  of  bees,  it  is  really  more  a  destroyer  of  those 
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insects^  like  the  Robber-fly,  which  kill  honey  bees,  than  it  is  of  the 
bees  themselves.  Analyses  of  the  stomach  contents  show  that  the 
Kingbird  feeds  mostly  upon  drones,  and  is  not  a  serious  enemy 
of  the  worker. 

Mice: — Among  the  worst  enemies  of  bees  are  mice  that  enter  the 
hive,  especially  during  winter,  and  destroy  bees  and  comb.  The  en- 
trance to  the  hive  should  be  small  enough  to  prevent  their  getting 
in,  or  it  should  be  covered  with  wire  netting  of  three  meshes  to  the 
inch,  which  will  let  the  bees  pass  but  keep  out  the  mice. 

BEE  DISEASES. 

In  recognition  of  the  fearful  effects  of  bee  diseases  in  the  apiaries 
of  this  State  and  in  many  other  states  where  these  diseases  have 
started,  the  last  Legislature  of  Pennsylvania  passed  a  law  providing 
for  bee  inspection,  which  is  as  follows: 

AN  ACT 

To  supplement  an  act  passed  by  the  General  Assembly,  and  approved  March 
thirty-first,  one  thousand  nine  hundred  and  five,  entitled  "An  act  to  provide 
for  the  protection  of  trees,  shrubs,  vines,  and  plants  against  destructive  in- 
sects and  diseases;  providing  for  the  enforcement  of  this  act  and  the  ex- 
penses connected  therewith,  and  fixing  penalties  for  its  violation;"  to  provide 
for  the  inspection  of  apiaries,  and  for  the  suppression  of  contagious  or  in- 
fectious diseases  among  bees,  and  making  appropriation  therefor. 

Section  1.  Be  it  enacted,  &c.,  That  on  and  after  the  passage  of  this 
act,  it  shall  be  unlawful  for  any  person  or  firm  or  corporation  to 
have  or  keep  in  his  possession  or  in  any  apiary  any  colony  of  bees 
infected  by  the  disease  known  as  American  or  European  foul-brood, 
or  by  any  other  disease  which  is  contagious  or  infectious  in  its 
nature,  and  injurious  to  honey-bees  in  their  egg,  larval,  pupal  or 
adult  stages;  and  any  person  or  firm  or  corporation  so  having  in 
his  or  their  keeping,  or  in  his  or  their  possession,  any  colony  of  bees 
infected,  after  notice  of  the  existence  of  such  disease  has  been  given 
as  hereinafter  provided,  shall  be  liable  to  a  fine  of  twenty-five  dollars, 
to  be  imposed  and  recovered  as  hereinafter  provided. 

Section  2.  It  shall  be  the  duty  of  any  person,  firm  or  corporation, 
in  the  State  of  Pennsylvania,  who  is  engaged  in  the  rearing  of  queai 
bees  for  sale,  to  have  his  or  their  apiary  inspected  at  least  twice 
during  each  summer;  and  it  shall  be  unlawful  to  ship  from  such 
queen-bee  rearing  apiaries  any  package  or  parcel  containing  queen 
bees,  without  having  attached  to  it  a  certificate  from  the  Secretary 
of  Agriculture,  giving  the  date  of  the  last  inspection,  and  containing 
the  statement  that  the  apiary  in  which  such  queen  bees  were  reared 
was,  at  the  time  of  such  inspection,  free  from  American  or  European 
foul-brood,  or  other  discoverable  contagious  or  infectious  disease. 
Any  person  violating  the  provisions  of  this  section  shall  be  liable 
to  a  fine  of  fifty  dollars,  to  be  imposed  and  recovered  as  hereinafter 
provided. 

Section  8.  It  shall  be  the  duty  of  the  Secretary  of  Agriculture, 
through  the  Economic  Zoologist,  or  such  other  agent  or  agents  as 
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he  may  select,  to  investigate  or  cause  to  be  investigated  all  apiaries 
or  other  places  where  bees  are  kept  or  raised  in  Pennsylvania;  and 
to  «tudy  and  investigate,  or  cause  to  be  studied  and  investigated, 
all  apiaries  or  other  places  where  bees  are  kept  or  raised  in  Pennsyl- 
vania; and  to  study  and  investigate,  or  cause  to  be  studied  and 
investigated,  outbreaks  of  bee  diseases  and  other  conditions  unfavor- 
able to  development  of  bees  within  the  State.  It  shall  also  be  the 
duty  of  the  Secretary  of  Agriculture  to  investigate  all  complaints 
of  the  existence  of  diseases  of  any  kind  in  apiaries  or  other  places 
where  bees  are  kept,  and  to  cause  inspection  to  be  made  at  least 
twice  in  each  season,  when  requested  by  the  owner,  of  all  apiaries 
where  queen  bees  are  reared  for  sale.  It  shall  further  be  the  duty 
of  said  Secretary  of  Agriculture,  wherever  he  finds  any  apiary,  where 
queen  bees  are  raised,  free  from  foul-brood  or  other  discoverable 
infectious  or  contagious  diseases,  to  furnish  the  owner  of  such  apiary 
with  a  certificate  stating  that  fact,  and  such .  certificate  shall  state 
the  date  beyond  which  it  will  not  be  effective. 

Section  4.  Whenever,  in  the  course  of  the  inspections  or  investi- 
gations made  or  carried  on,  as  provided  in  this  act,  by  the  Secretary 
of  Agriculture  or  under  his  direction,  said  Secretary  of  Agriculture 
shall  become  aware  of  the  existence  of  American  or  European  foul- 
brood  or  other  contagious  diseases  in  any  apiary  or  colony  of  bees, 
it  shall  be  his  duty  to  notify  forthwith  the  owner  or  owners,  or  mnn- 
ager,  of  such  infected  or  diseased  apiary  or  colony  of  the  character 
of  the  infection,  and  give  directions  for  the  treatment,  both  with 
respect  to  the  manner  of  such  treatment  and  the  time  within  which 
it  shSLll  be  employed  or  applied,  which  time  shall  not  be  more  than 
eight  days  after  the  service  of  the  notice ;  and  in  case  of  doubt,  where 
the  presence  of  disease  is  suspected,  but  cannot  be  definitely  deter- 
mined because  of  the  character  of  the  hives  used,  said  Secretary  of 
Agriculture  may,  at  his  discretion,  order  any  owner  of  bees  in  box 
hives  without  movable  frames  to  transfer  such  bees  to  movable 
frame  hives,  to  facilitate  inspection  and  supervision.  It  shall  there- 
upon be  the  duty  of  the  owner,  owners  or  managers,  upon  whom  such 
notice  and  order  is  served,  to  comply  with  said  notices  in  all  respects, 
within  the  time  limited  in  said  notices;  and  any  person  receiving 
fciuch  directions  and  notice,  who  neglects  or  refuses  to  comply  with 
the  same,  shall  be  liable  to  a  fine  of  fifty  dollars,  to  be  imposed  and 
recovered  as  hereinafter  provided;  and  it  shall  be  lawful  for  the 
Secretary  of  Agriculture  to  condemn  and  cause  the  destruction  of 
such  diseased  apiary  or  colony  of  bees,  and  all  hives  or  other  ap- 
pliances used  in  connection  with  the  same ;  and  in  case  the  Secretary 
of  Agriculture,  or  his  agent,  is  unable  to  agree  with  the  owner  of  such 
apiary,  colony  or  appliances  as  to  the  amount  to  be  paid  for  the 
same,  three  disinterested  appraisers  shall  be  appointed, — one  by 
the  Secn»tary  of  Agriculture  or  his  agent,  one  by  the  owner,  and 
the  third  by  the  two  so  appointed,  who  shall,  under  oath  or  affirma- 
tion, apprnifcC  such  property  so  condemned,  taking  into  consideration 
its  actual  value  and  condition  at  the  time  of  appraisement;  and  such 
appraised  value  shall  be  paid  to  the  owner  of  such  apiary,  colony 
or  appliances  by  the  State  Treasurer,  upon  warrant  of  the  Auditor 
General,  which  shall  be  issued  upon  the  presentation  of  properly 
executed  vouchers  after  the  same  have  been  approved  by  the  Secre- 
tary of  Agriculture. 
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Section  5.  It  shall  be  unlawful  for  any  owner  or  other  person 
having  diseased  bees  or  their  larvae,  or  infected  hives  or  combs^  or 
other  appliances  or  utensils  for  keeping  bees,  to  expose,  sell,  barter, 
or  give  away,  or  allow  the  same  to  be  moved,  until  after  treatment 
is  prescribed  by  the  Secretary  of  Agriculture  or  his  agent,  and  the 
same  has  been  applied;  and  it  shall  be  unlawful  to  expose,  sell, 
barter,  or  give  away  such  infected  bees,  larvae,  hives  or  combs,  or 
other  appliances,  after  treatment,  until  such  materials  are  declared 
safe,  and  permission  is  given  by  the  Secretary  of  Agriculture  for 
buch  removal.  Any  person  violating  any  of  the  provisions  of  this 
section  shall  be  liable  to  a  fine  of  fifty  dollars,  to  be  imposed  and 
recovered  as  hereinafter  provided. 

Section  6.  For  the  purpose  of  the  investigations  and  inspections 
specified  in  this  act  and  to  enforce  the  provisions  of  the  same,  the 
Secretary  of  Agriculture  or  his  agents  shall  have  free  entry  upon 
or  into  any  apiary  or  premises  where  bees  are  kept,  or  where  infected 
hives  or  combs  are  liable  to  be  stored ;  and  any  interference  with,  or 
obstruction  made  to  prevent,  such  entry,  shall  subject  the  offender 
to  liability  to  a  fine  of  one  hundred  dollars,  to  be  imposed  and  re- 
covered as  hereinafter  provided. 

Section  7.  Any  person  violating  any  of  the  provisions  of  this  act, 
upon  conviction  thereof  before  any  justice  of  the  peace  or  ald'jrman, 
shall  be  sentenced  to  pay  the  costs  of  prosecution  and  to  forfeit  and 
pay  the  fine  provided  for  in  the  section  violated;  and,  in  default 
of  the  payment  thereof,  shall  be  committed  to  and  imprisoned  in 
the  county  jail  of  the  proper  county  for  a  period  not  exceeding  one 
day  for  each  dollar  of  the  amount  of  the  fine  imposed.  All  fines 
imposed  and  recovered  under  the  provisions  of  this  act  shall  be 
paid  by  the  justice  of  the  peace  or  alderman,  before  whom  the  con- 
viction is  had,  to  the  Secretary  of  Agriculture  or  his  agent,  and  by 
him  immediately  conveyed  into  the  State  Treasury. 

Section  8.    Appropriations  of  the  amount  necessary  for  carrying 

out  the  provisions  of  this  bill  shall  be  made  by  the  General  Assembly 
of  the  State,  at  the  time  of  making  appropriations  for  the  general 
expenses  of  the  Department  of  Agriculture. 
Approved— The  5th  day  of  May,  A.  D.  1911, 

JOHN  K.  TENER. 
The  foregoing  is  a  true  and  correct  copy  of  the  Act  of  the  General 
Assembly  No.  140. 

ROBERT  McAfee, 
Secretary  of  the  Commonwealth. 

While  there  are  minor  diseases  of  bees,  the  two  most  important 
are  commonly  known  as  American  Foul  Brood  and  European  Foul 
Brood.  These  diseases  attack  the  brood  or  young  bees,  causing  them 
to  die  and  decay  and  gives  off  very  foul  odors ;  hence  the  name  "foul 
brood."  A  colony  infected  with  either  of  these  diseases  has  such  an 
offensive  odor  that  it  generally  can  be  determined  as  soon  as  the 
hive  is  opened.  The  diseases  are  characteristic  in  appearance  and 
fatal  in  results,  if  not  treated.  However,  they  can  be  so  treated  as 
to  get  rid  of  the  disease  and  save  the  bees,  without  extra  exi>ense  for 
80  doing. 
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How  hee  diseases  are  carried:  It  is  now  definitely  known  that 
bee  diseases  are  dne  to  bacteria  which  exist  in  honey  and  are  carried 
only  in  honey.  Thus,  when  honey  from  an  infected  colony  is  shipped 
elsewhere  the  disease  germs  are  conveyed  with  it,  and  if  it  should  be 
fed  to  young  bees  they  will  take  the  disease  known  as  "Foul  Brood." 
It  is  possible  to  sterilize  honey  by  boiling,  and  thus  get  rid  of  these 
germs.  This  is  why  all  honey  for  queen  cages  or  queen  cage  candy 
should  be  boiled.  The  danger  of  introducing  foul  brood  with  queens 
from  other  apiaries  is  due  entirely  to  the  possibility  of  its  being 
carried  in  the  queen  cage  candy  with  which  the  honey  was  mixed 
before  it  was  put  into  the  cage. 

Treatment  of  bee  diseases:  It  is  fortunate  that  it  is  known 
definitely  how  to  treat  diseases  of  bees  so  as  to  get  rid  of  them,  and 
at  the  same  time  save  the  bees  and  equipment.  The  one  essential 
point  is  to  get  rid  of  all  the  honey,  without  a  bee  carrying  one  drop 
of  it  to  any  other  hive.  Comb  made  from  diseased  honey  does  not 
contain  the  disease  germs,  and  beeswax  rendered  from  comb  that 
contained  diseased  honey  or  brood  likewise  is  free  from  it.  There- 
fore, in  the  process  of  treatment  there  need  not  be  very  great  loss, 
as  the  honey  can  be  boiled  an  hour,  and  then  use  for  brood-rearing, 
or  any  other  purpose,  and  the  beeswax  can  be  saved  for  commercial 
purposes,  for  which  it  is  worth  about  thirty  cents  per  pound.  Of 
course,  diseased  honey  is  in  no  sense  unfit  for  food  on  the  table. 
Much  of  it  is  used  that  is  not  suspected  of  containing  these  bacteria, 
which,  of  course,  do  not  affect  human  beigns. 

The  treatment  consists  in  shaking  the  bees  from  the  diseased 
colony  on  to  frames,  with  starters  or  strips  of  foundation,  in  a  clean 
hive.  The  honey  which  they  carry  with  them  in  their  honey  sacks 
is  nsed  for  making  new  comb.  To  make  snre  that  none  is  stored  in 
this  comb  all  that  is  necessary  is  to  sha^e  a  second  time  within  a 
few  days,  thns  transferring  the  bees  from  the  second  hive  to  a  third 
hive,  which  should  be  prepared  with  frames  and  starters  or  founda- 
tion. If  done  with  care,  one  shaking  is  generally  enough,  and  the 
second  treatment  is  not  needed.  Pull  drawn  comb  should  not  be 
used  in  the  frames  to  receive  the  bees,  as  they  are  liable  to  deposit 
honey  directly  in  the  cells,  and  thus  carry  the  disease  germs  over 
to  where  they  are  not  wanted. 

All  the  brood  in  the  original  hive  should  be  destroyed  by  burying 
or  burning,  and  all  honey  should  be  either  destroyed  or  boiled.  If 
it  is  boiled  one  hour  the  disease  germs  will  be  killed,  and  it  can  then 
be  used.  If  the  interior  of  the  hive  is  not  contaminated  by  being 
smeared  with  honey  it  is  really  not  necessary  to  attempt  to  dis- 
infect the  hive.  Some  persons  recommend  burning  out  or  scorching 
the  inside  with  flame,  but  this  is  not  essential.  Some  also  recommend 
boiling  hives  and  frames,  but  this  is  a  great  task  which  is  not  really 
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necessary,  and  results  in  distorted  or  twisted  fixtures.  If  the 
frames  have  been  smeared  with  honey  they  should  be  burned,  or  it 
is  possible  to  scald  them  well  or  scorch  them  slightly  and  use  them 
again. 

The  U.  S.  Department  of  Agriculture  has  published  Parmer's 
Bulletin  No.  442,  on  the  ^'Treatment  of  Bee  Diseases,"  by  Dr.  E.  F. 
Phillips,  in  charge  of  Apiculture,  Bureau  of  Entomology,  Wash- 
ington, D.  C.  Any  person  interested  in  this  subject  can  obtain  this 
very  clear,  concise  and  practical  bulletin,  free  of  charge,  by  writing 
for  it  to  the  U.  S.  Department  of  Agriculture,  W^hington,  D.  C. 
Therefore,  it  is  not  necessary  for  us  to  discuss  at  length  in  this 
Bulletin  the  different  methods  of  treatment  of  bee  diseases,  or  the 
characteristics  of  the  different  diseases  of  bees. 

All  Pennsylvania  Bee-Keepers  will  be  interested  in  knowing  that 
recently  local  Apiary  Inspectors  were  appointed  by  the  Secretary 
of  Agriculture,  and  the  Apiary  Inspection  has  been  commenced  under 
the  direction  of  the  Economic  Zoologist,  and  will  be  continued  in 
the  same  thorough  and  practical  manner  which  has  characterized 
the  Orchard  Inspection  and  Demonstration  Work  in  this  State. 

The  Inspectors  who  have  been  appointed  hold  regular  certiflcat«8 
of  appointment,  and  carry  with  them  papers  showing  their  official 
credentials  in  connection  with  this  office. '  Where  colonies  are  found 
infected,  directions  are  given  for  their  treatment,  and  when  the 
diseases  are  eradicated  an  official  certificate  to  this  effect  is  sent 
from  the  Department  of  Agriculture.  This  is  a  great  help  to  queen 
breeders,  who  according  to  a  recent  ruling  of  the  U.  S.  Postal  De- 
partment, must  hold  such  certificate  in  order  to  ship  their  queens 
by  mail.  Further  publications  upon  the  subject  of  bee  diseases  and 
their  treatment,  and  reports  on  the  inspection  work  in  Pennsylvania 
will  be  published  from  the  office  of  the  Economic  Zoologist.  CJor- 
respondence  is  solicited. 


NO 
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INTRODUCTION. 


Bulletins  Numbers  4  and  5  of  Volume  II  are  confined  to  Pests  of 
Field,  Garden  and  Truck  Crops.  Future  Bulletins  will  be  published 
on  Pests  of  Fruit,  Forest  and  Shade  Trees,  House  Plants,  the  House- 
hold, Poultry  and  Live  Stock,  a^d  No.  4  of  this  volume  should  be 
preserved,  as  it  contains  formulae. 

All  persons  engaged  in  growing  crops  are  acquainted  with  the 
great  loss  resulting  from  the  attacks  of  insects  and  fungous  diseases. 
Injury  from  these  causes  varies  from  being  imperceptible  to  a  loss  of 
the  entire  crop.  Careful  estimates  by  experts  place  the  average 
amount  of  damage  by  insects  alone  at  ten  per  cent,  of  a  normal  crop. 
If  to  this  be  added  the  destruction  wrought  by  plant  diseases  as  equal 
to  even  one-half  that  of  insects,  the  total  of  fifteen  per  cent,  would  far 
exceed  the  entire  amount  of  taxes  paid  to  township,  county.  State 
and  Nation  combined. 

That  this  taxation,  levied  by  pests  upon  the  industry  of  the 
farmer,  and  for  which  no  returns  are  made,  is  for  the  most  part  pre- 
ventable by  practical  measures  has  been  proven  by  our  own  work, 
by  State  Experiment  Stations,  and  by  intelligent  and  thrifty  grow- 
ers. Upon  these  experiments  and  researches  are  based  the  recom- 
mendations in  the  following  pages,  with  the  assurance  that  none  of 
the  measures  are  new  or  untried.  The  life  histories  and  habits  of 
nearly  all  insects  and  fungi  of  economic  importance  have  been  mostly 
worked  out,  and  the  stages  in  which  each  may  be  checked  or  destroyed 
are  generally  known.  All  growers  should  apply  this  knowledge  to 
eradicate  pests,  and  thus  greatly  reduce  their  losses.  The  best  re- 
sults in  pest  warfare  are  obtained  in  united  efforts  directed  toward 
the  same  end.  The  migration  of  insects  from  one  locality  to  another 
is  generally  known.  Spores  of  fungi  are  carried  long  distances  by  the 
winds  and  other  agencies.  Insects  and  diseases  are  disseminated  by 
transported  seed  and  plants.  Co-operation,  therefore,  in  all  efforts 
directed  against  pests  is  strongly  advised  among  all  growers. 

The  Hessian  fly  is  an  example  showing  how  isolated  efforts  to  con- 
trol insect  pests  may  result  in  failure.  This  insect  which  was  so 
destructive  in  this  State  during  the  summer  of  1911  that  a  number 
of  farmers  have  temporarily  abandoned  wheat  growing,  produces  two 
generations  each  year, — one  in  the  fall  and  another  in  the  spring. 
Late  seeding  of  wheat  effectively  protects  a  field  from  the  fall  brood, 
but  does  not  prevent  spring  infestation  of  such  fields  by  eggs  laid  by 
Hessian  flies,  wintered  over  in  neighboring  fields  sown  early  and  in- 
fested the  preceding  fall. 


166 


PRINCIPLES  OP  PEST  WARFARE. 

Plant  pests  are  of  two  general  groups:  (a)  Insect  Pests,  and  (b) 
Plant  Diseases. 

Insects  Pests  feed  on  plants  in  at  least  one  stage  of  their  ez- 
istence,  and  at  such  time  prey  upon  roots,  stem,  bark,  foliage  or 
fruits  at  yarious  seasons  throughout  the  year.  It  is  necessary  that 
growers  know  the  habits  and  life  histories  of  insects  of  economic 
importance,  so  that  the  proper  kind  of  treatment  can  be  applied  at 
the  time  when  they  are  least  able  to  resist  their  action  or  can  be 
reached,  and  before  much  harm  has  been  done  to  the  crops.  As  a 
rule  the  eggs  of  insects  are  difficult  to  destroy,  since  in  this  stage 
they  are  more  resistant  than  at  any  other  time  In  the  larval  stage, 
when  feeding  greedily  in  order  to  make  abundant  growth,  insects  are 
usually  least  resistant  to  agencies  applied  to  destroy  them  or  are 
more  easily  reached,  and  one  should  take  advantage  of  their  condition 
at  thiis  time  in  applying  treatment  for  their  destruction.  In  the  pupa 
or  resting  stage  they  do  not  feed,  and  sometimes  are  protected  by  a 
more  or  less  impervious  covering  or  are  buried  in  the  soil  or  other- 
wise protected,  so  that  the  only  effective  means  we  may  apply  to 
overcome  them  is  breaking  the  covering  mechanically,  or  exposing 
them  to  the  attacks  of  insectivorous  birds  or  other  animals  or  de- 
stroying their  retreats,  as  by  plowing  and  cultivating  infested  ground, 
or  by  burning  them.  Many  species  of  insects  do  not  feed  in  the  adult 
stage  at  all.  In  addition  some  are  protected  by  a  chitinous  or  homy 
substances,  which  resists  all  ordinary  efforts  aimed  at  their  control. 

All  insects  do  not  feed  in  the  same  way.  With  regard  to  tie  man- 
ner in  which  they  take  their  food  they  can  be  classified  into  (1)  Chew- 
ing Insencts,  and  (2)  Sucking  Insects. 

Oheuoing  Insects  are  supplied  with  maxmillsB  or  jaws  with  which 
the  substance  of  plants  on  which  they  feed  is  conmiinuted  or  chewed 
before  being  swallowed.  This  method  of  feeding  is  taken  advantage 
of  in  destroying  them.  Any  internal  poisons,  such  as  the  common 
compounds  of  arsenic,  applied  to  their  food  materials  will,  also,  be 
ingested  or  swallowed,  and  the  insects  destroyed  by  wholesale.  It 
is  important  that  any  poison  put  on  plants  for  this  purpose  should 
not  be  of  such  a  nature  and  strength  as  to  injure  the  plants.  It 
should,  also,  be  cheap,  so  that  its  use  will  be  economical  to  the 
grower,  Paris  green,  arsenate  of  lead  (both  in  tiie  paste  and  pow- 
dered form),  arsenite  of  lime,  arsenite  of  zinc,  white  arsenic,  green 
arsenoid  and  London  purple  are  the  forms  of  arsenic  mostly  used  in 
poisoning  insects.    Other  internal  poisons  are  hellebore  or  ^^slug 
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shot/'  which  is  recommended  to  be  used  on  parts  of  plants  soon  to 
be  consumed  as  human  food,  since  while  it  is  poisonous  to  the  insects, 
it  is  not  fatal  to  mankind.  Pyrethrum  or  Buhach  can,  also,  be  used 
for  the  same  purpose. 

8uohing  Insects  cannot  be  killed  with  internal  poisons  applied 
upon  plants  as  for  chewing  insects.  Letters  are  still  occasionally 
received  at  this  ottice  containing  the  statment  that  '^trees  were 
sprayed  several  times  with  Paris  green  and  still  the  San  Jos6  Scale 
insects  infesting  them  have  not  been  kUled."  Suctorial  insects  could 
not  be  injured  by  these  poisons,  even  if  they  were  covered  with  them. 
The  reason  of  this  is  that  they  do  not  commence  to  feed  until  after 
they  insert  their  beaks  beneath  the  poison,  and  then  live  by  sucking 
the  sap  through  the  beak  or  proboscis  which  has  been  inserted  into 
the  tissues  of  the  plants.  Sucking  insects  must,  therefore,  be  de- 
stroyed by  the  use  of  contact  poisons.  These  are  substances  which 
as  a  rule,  are  not  harmful  if  swallowed  in  small  quantity  by  human 
beings.  They  kill  by  coming  into  contact  with  the  bodies  of  the  in- 
sects, and  mechanically  close  up  their  spiracles  or  breathing  pores, 
thus  suffocating  them;  or  else  they  enter  the  bodies  through  the 
spiracles  and  are  taken  up  into  the  circulation,  and  kill  by  their 
effect  upon  the  blood.  We  have  a  large  list  of  contact  sprays  to 
select  from.  Care  should  be  taken  to  use  only  such  as  will  not  in- 
jure the  host  plants  or  infested  crops,  or  use  them  properly  diluted. 
The  most  common  contact  insecticides  are  soft  soap,  laundry  soap, 
fish-oil  soap,  tobacco  extract  or  decoction,  kerosene  in  the  form  of 
soap  emulsion,  carbolic  emulsion,  Hellebore,  lime-sulphur  solution, 
creolin,  carbon  bisulphide  and  hydrocyanic  acid  gas.  Pyrethrum, 
fine  sulfur,  pulverized  tobacco,  wood  ashes  and  air-slaked  lime  act 
mechanically  in  killing  some  insects  when  dusted  upon  them. 

(b)  Plant  Diseases.  Plants  are  subject  to  attacks  from  parasitic 
fungi  and  bacteria  which  feed  upon  them  by  breaking  down  their 
tissues  and  absorbing  their  substances,  thus  stunting  growth  and 
finally  killing  the  plants.  A  fungus  may  be  simply  defined  as  a 
minute  plant,  unlike  the  higher  forms  of  vegetation  in  structure  and 
methods  of  living.  Fungi  are  unable  to  elaborate  food  from  inor- 
ganic substances,  and,  therefore,  must  live  on  organized  matter; 
hence  their  growth  on  plants.  Bacteria  are  still  more  simple  and 
primary  forms  of  life  than  fungi,  to  which  they  are  closely  related. 
They  are  usually  composed  of  single  cells,  so  small  as  to  be  scarcely 
visible  under  high  power  microscopes. 

The  presence  of  insects  upon  plants  can  usually  be  readily  de- 
termined by  examination,  while  plant  diseases,  as  a  rule,  must  be 
recognized  by  the  effects  of  their  injury.  The  principal  symptoms 
of  diseases  of  plants  are  the  following:  1.  Discoloration  or  change 
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of  color  from  the  normal  green  to  yellow  or  white  colored  spots  or 
areas,  as  white  or  gray  on  stems,  such  as  mildew  or  rust  Many  leaf 
spots,  of  yellow,  red,  orange,  brown  or  variegated  colors;  red  or 
orange  rusts,  black  rusts,  and  the  like.  2.  Shot-hole  perforations  of 
leaves.  3.  Wilting,  such  as  damping-off  or  wilt.  4.  Necrosis,  such  as 
death  of  parts  of  plants,  leaves,  stems,  twigs,  or  flowers.  5.  Reduc- 
tion of  size,  such  as  dwarfing  or  failure  to  develop.  6.  Increase  in 
size,  such  as  abnomal  development  or  enlargement.  7.  Replacement 
of  organs  by  new  structures.  8.  Mummification  or  drying.  9.  De- 
struction of  organs.  10.  Excrescences  and  malformations,  such  as 
pustules,  tumors,  cankers,  knots,  hairy  root,  etc.  11.  Exudations, 
such  as  slime  or  gum.  12.  Rotting,  such  as  dry  and  soft  rots,  fruit 
rots,  stem  rots  and  root  rots  of  the  very  fleshy  roots.  In  general, 
any  marked  variation  in  color  or  shape  from  the  normal  type  is  an 
indication  of  disease,  which  in  many  cases  may  be  controlled  and  the 
crop  saved  if  taken  in  hand  propmptly. 


B.  PRACTICAL  MEASURES  HELPFUL  IN  PEST  CONTROL: 
I.  Farm  Practice. 

(1).  Rotation  of  Crops,  as  for  Wire- worms.  Corn-root- Worms,  Cab- 
bage-Root-Worms, Hessian  Fly,  etc. 

(2).  Selection  of  Good  Stock  or  Seed. 

This  is  necessary  with  both  plants  arid  animals  in  order  to  secure 
vigor,  which  means  greater  resistance  to  diseases  and  pests,  and  to 
obtain  the  best  results. 

(3).  Starting  Plants  Early  and  Setting  Strong  Plants. 

By  getting  ahead  of  the  insects  at  the  start  one  can  often  keep 
ahead  of  them.  This  is  especially  true  of  such  pests  as  the  Striped 
Cucumber-Beetles,  Flea-Beetles  and  others. 

(4).  Proper  Dates  of  Farm  Operations. 

(a)  Of  Plowing, — as  in  plowing  very  late  in  fall  and  very  early  in 
spring  for  Cut-worms,  Wire-worms  and  other  insects  in  the  soil,  and 
also  midsummer  plowing  to  destroy  the  Hessian  Fly  in  wheat  stub- 
ble. 

(b)  Of  Planting, — as  in  planting  wheat  late  to  avoid  the  Hessian 
Fly,  planting  cabbage  early  to  avoid  Cabbage-Root-Worms,  and  plant- 
ing it  at  such  time  as  will  come  between  the  broods  of  this  pest. 

(c)  Of  Cutlivating, — as  in  cultivating  late  in  fall  and  early  in 
spring  to  avoid  Cut-worms  and  Wire-worms. 

(d)  Of  Harvesting, — as  in  gathering  cabbage  before  it  is  attacked 
by  Black  Rot,  picking  berries  before  they  are  injured  by  fruit-eating 
insects  and  birds,  and  mowing  clover  hay  before  the  Clover-head 
Midge  is  sufficiently  mature  to  pass  to  the  ground  and  live. 


IW 

(5).  Early  dertraction  of  all  Unnaed  Parts  of  Plants. 

This  is  important  whether  insects  or  plant  diseases  be  present 
upon  the  plants  or  not.  As  soon  as  peas  are  picked  the  vines  should 
be  burned  to  destroy  the  Pea  Lice  and  mildew ;  when  cabbage  is  cut 
the  stalks  should  be  burned ;  when  potatoes  are  lifted  from  the  ground 
the  vines  should  be  burned;  as  soon  as  strawberries  are  picked  the 
leaves  should  be  mowed  as  closely  to  the  ground  as  possible,  dried 
quickly  in  the  hot  sun,  raked  together  and  burned.  This  will  de- 
stroy leaf  blight  and  other  pests.  When  blackberries  and  raspberries 
are  gathered,  the  canes  should  be  cut  at  once  and  burned.  When 
wheat  is  harvested  in  which  Hessian  Fly  was  present  the  best  means 
of  preventing  its  recurrence  the  coming  fall  is  to  plow  down  or  bum 
over  the  stubble  at  onca  This  is  an  important  principle  to  apply  to 
nearly  all  crops. 

(6).  Clean  Farming. 

(a)  Clearing  away  Kubbish, — as  in  burning  brush,  leaves  and  grass, 
etc.,  to  destroy  the  hibernating  places  of  insects  and  the  abodes  of 
mice. 

(b).  Clearing  away  Weeds, — as  in  destroying  mustard  and  pre- 
venting the  occurrence  of  lice  and  root  worms  injurious  to  cabbage 
and  other  cultivated  plants  of  the  mustard  family,  and  in  frequently 
mowing  all  weeds  to  destroy  the  stalk-borer.  Many  kinds  of  weeds  are 
liable  to  sustain  insects  that  may  become  injurious  to  various  culti- 
vated plants,  and  even  planj  diseases  are  at  times  transferred  from 
weeds  to  cultivated  plants.  Prevent  this  by  this  important  method 
of  clean  farming. 

(c)  Clearing  away  Volunteer  Plants,  etc., — as  in  destroying  the 
volunteer  or  self-planted  wheat  stalks  of  late  summer  to  prevent  the 
Hessian  Fly  from  developing  on  them  and  becoming  a  menace  to  cul- 
tivated crops  planted  later.  The  destruction  of  wild  or  volunteer 
fruit  trees  by  the  tens  of  thousands  in  this  State  would  prove  of  im- 
mense value  to  the  careful  orchardists  who  spray  continuously  for 
the  Codling  Moth  and  other  orchard  pests,  such  as  the  Tent-cater- 
pillar and  scale  insects,  and  as  regularly  have  their  orchards  rein- 
fested  by  the  pests  that  are  continually  propagated  upon  the  wild 
or  seedling  fruit  trees  in  their  regions. 

(7).  Proper  and  Frequent  Cultivation. 

Not  only  are  plants  greatly  strengthened  by  this  important  means 
of  farm  practice,  but  insect  pests  and  plant  diseases  are  greatly  dis- 
couraged thereby. 

(8.)  Draining  Wet  Land, — as  for  Cut- worms  and  Wire- worms,  and 
especially  Mole  Crickets  in  damp  soil. 

(9).  Irrigating  Dry  Land,  or  Occasionally  Flooding. 
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Wherever  it  is  possible  to  flood  land  for  a  few  weeks  during  the 
fall  or  winter,  the  pests  in  that  soil  will  be  killed.  Becent  Bulletins 
have  shown  that  the  best  method  of  treating  some  pests,  such  as 
various  kinds  of  cranberry  insects,  is  to  flood  the  cranberry  bogs  for 
even  a  short  time  (24  hours)  occasionally  while  the  pests  are  on  the 
growing  plants. 

(10).  Use  of  Quick- Ac  ting  Fertilizer  for  Infested  Plants. 

It  is  recommended  to  strengthen  certain  plants,  such  as  wheat,  by 
sowing  over  them  when  infested  some  quick-acting  fertilizer,  such 
as  nitrate  of  soda,  one  hundred  to  two  hundred  pounds  per  acre. 
This  acts  as  a  stimulant  during  the  time  when  insects  are  most  likely 
to  have  a  devitalizing  effect. 

(11).  Killing  Pests  While  Few  in  Number. 

Occasional  outbreaks  of  insects  in  great  numbers  are  often  due 
to  neglect  while  they  are  but  few.  This  is  especially  true  of  the 
Stinking  S'iquash  Bug,  which  may  not  be  perceptibly  injurious  while 
few  in  numbers,  and  consequently  might  be  neglected,  with  the  result 
that  during  the  next  season  they  may  become  very  abundant,  and  it 
would  then  be  almost  impossible  to  treat  them  effectively. 

(12).  Planting  Trap  Crops  to  Catch  and  Destroy  Pests. 

A  trap  crop  may  be  an  early  planting  of  seeds  of  plants  of  the  same 
kind  to  be  protected,  as  in  planting  early  squash  to  become  well 
started  and  receive  the  eggs  of  the  Squash-Borers  and  protect  the 
later  and  more  desired  crop ;  or  as  in  planting  a  strip  of  early  wheat 
at  the  side  of  the  field,  which  is  to  be  sown  later,  and  thus  trapping 
the  Hessian  Fly,  which  will  lay  its  eggs  in  the  early  strip.  By  de- 
stroying the  trap  crops  when  the  pests  have  become  well  started  in 
them,  the  insects  are  exterminated  or  suppressed.  Another  kind  of 
trap  crop  consists  of  some  kind  of  plant  that  may  be  used  to  take 
insects  from  cultivated  plants,  as  in  planting  mustard  seed  to  pro- 
duce plants  to  catch  the  Cabbage  Boot- Worms  and  Cabbage  Plant- 
Lice,  and  destroying  these  plants  when  infested,  or  planting  a  few 
beans  among  cucumbers  or  melon  plants  to  attract  Flea-Beetles  from 
the  vining  plants. 

(13).  Mechanical  Devices. 

(a)  Protecting  Plants  by  Nets,  Boxes,  etc., — ^as  in  covering  vining 
plants  with  nets  to  keep  out  Cucumber-Beetles,  Squash-Bugs,  and 
other  pests. 

(b)  Paper  Pads  or  Disks  around  Plants,  as  in  splitting  disks  of 
heavy  paper,  and  putting  them  flat  on  the  ground  around  cabbage 
plants  to  prevent  flies  from  laying  the  eggs  that  hatch  into  C€U)bage 
Boot-Worms. 

(14).  Impassable  Barriers. 

(a)  Ditches,  Furrows  and  Holes,  such  as  are  made  around  fields 
that  would  be  attacked  by  migrating  hosts  of  insets,  such  as  Army- 
worms,  the  young  of  wingless  Grasshoppers  and  Chinch-Bugs. 
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(b)  Line  of  Tar,  as  in  making  an  impassable  band  to  serve  the 
same  purpose  for  similar  pests. 

(c)  Tin,  Boards,  etc.,  placed  around  fields  or  plants  to  be  a  protec- 
tion to  prevent  certain  insects,  such  as  wingless  Grasshoppers,  from 
passing  them. 

II.  Chemical  Preventives  or  Repellants. 

(15).  Ashes,  Soot,  Dust,  etc. 

These  substances  are  used  around  beds  of  plants  in  gardens  to 
keep  out  such  pests  as  snails  and  slugs,  and  may  also  be  dusted  over 
plants  to  prevent  insects  from  attacking  them. 

(16).  Pish  OU. 

The  chief  virtue  of  Pish  Oil  is  as  a  repellant,  rather  than  as  a  means 
of  killing  insects. 

(17).  Kerosene. 

Kerosene, — Sand.  By  adding  a  quart  of  kerosene  to  about  one 
peck  of  sand  and  stirring  it  well,  a  mixture  is  made  which  will  repel 
insects,  and  keep  them  from  laying  their  eggs  around  the  roots  of 
plants,  as  in  placing  a  handful  of  this  mixture  near  the  roots  of  cab- 
bage plants  or  around  onions  for  preventing  the  root-worms  of  these 
plants. 

(18).  Tar,  as  in  using  a  teaspoonful  of  tar  in  a  quart  of  warm 
water  to  pour  over  one-half  bushel  of  com  to  make  it  bitter  and  pre- 
vent crows  from  pulling  it,  and  ground-inhabiting  insects  from  eat- 
ing it  while  in  the  ground.  (Note  that  this  will  only  protect  the 
grain  and  not  the  young  shoots  that  come  from  it). 

(19).  Lime,  as  in  dusting  this  substance  over  the  leaves  of  plants, 
such  as  cucumbers  and  melons,  to  prevent  insects  from  attacking 
them.  Its  value  as  a  repellant  will  be  increased  by  the  addition  of 
a  little  turpentine. 

(20).  Nitrate  of  Soda. 

This  is  recommended  to  mix  in  the  soil  around  the  roots  of  plants 
to  strengthen  them,  at  the  rate  of  one  hundred  to  three  hundred 
pounds  per  acre.  It  acts  not  only  as  a  quick  fertilizer  for  plants, 
but  also  as  a  repellant  to  keep  out  certain  Insects. 

(21).  Turpentine. 

When  added  to  lime  or  sand  or  some  other  substance  that  will 
absorb  it  and  placed  around  plants  on  the  ground  it  has  some  effect 
in  repelling  certain  kinds  of  insects,  but  turpentine  should  never  be 
used  directly  on  trees  or  plants  as  it  injures  them. 

III.  Vital  Means. 

(22).  Strengthening  crops  by  Pertilizing,  Cultivation,  Pruning, 
Thinning,  Watering,  Draining,  etc. 
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Every  means  by  which  plants  can  be  strengthened  is  a  vital  means 
of  enabling  the  plant  to  withstand  the  attacks  of  enemies,  whether 
they  be  insects,  plant  diseases,  or  other  pests. 

(23).  Destroying  Allies  or  Injurious  Pests,  as  in  using  various 
means  to  destroy  ants  in  com  fields  that  carry  the  root  lice  on  com 
plants. 

(24).  Preserving  Beneficial  Insects,  as  in  watching  for  Lady  Bee- 
tles, or  "ladybirds,"  or  parasites  on  our  various  insects,  and  permit- 
ting them  to  remain  undisturbed. 

(25).  Preserving  Insectivorous  Keptiles,  Birds  and  Mammals,  such 
as  Striped  Snakes  or  Garter  Snakes,  Black  Snakes,  Grejen  Grass 
Snakes,  nearly  all  Birds,  and  also  Skunks,  Moles,  Toads,  etc. 


C.  CUKATIVE  MEASUKES  FOR  PESTS. 

Insects  are  destroyed  when  they  are  found  feeding  or  about  to 
feed.  Plant  diseases,  while  they  may  sometimes  be  arrested  when 
present,  are  best  controlled  by  preventive  treatment  before  they  ap- 
pear in  their  growing  forms.  Spores  of  diseases  may  be  controlled 
by  applying  treatment  upon  them  wherever  found.  Poisons  used  to 
kill  insects  are  called  "insecticides."  Materials  used  to  control 
plant  diseases  are  known  as  "fungicides"  or  "germicides."  Insecti- 
cides are  divided  into  (a)  internal  poisons  and  (b)  contact  insecti- 
cides, these  terms  having  reference  to  the  manner  in  which  they  act 
upon  the  insects.  There  are  many  materials  which  can  be  used 
effectively  as  insecticides,  and  also  many  fungicides,  but  during  recent 
years  there  has  been  a  tendency  among  Entomologists  and  Plant 
Pathologists  toward  reduction  of  materials  and  greater  simplicity  in 
methods  of  treatment  recommended,  to  avoid  unnecessary  confusion. 
We  give  herewith  a  list  of  the  principal  materials  used  in  treating 
pests  of  field,  garden  and  truck  crops. 

IV.    Internal  Insecticides  for  Chewing  Insects. 

(26).  Paris  Green. 

a.  As  a  liquid  for  spraying: 
Paris  green,  8  ounces. 
Fresh  lime,  1  pound. 
Water,  50  gallons. 

Slake  the  lime  in  a  small  quantity  of  water  and  stir  the  Paris  green 
into  enough  water  to  form  a  paste,  and  add  more  water  and  strain 
into  the  spray  tank.  The  liquid  should  be  agitated  frequently  during 
application.    This  is  not  as  commendable  as  arsenate  of  lead. 
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b.  Dry  Mixture,  for  Dusting. 

To  50  pounds  of  air-slaked  lime,  leached  wood  ashes,  or  dry  road 
dust,  add  one  pound  of  Paris  green.  Mix  thoroughly  by  sifting,  and 
apply  when  the  leaves  are  damp  with  dew  or  rain. 

(27).  Arsenate  of  Lead. 

a.  Ordinary  Strength:  arsenate  of  lead  paste. 
2  pounds ;  or  powder,  1  pound. 

Water,  50  gallons. 

b.  Extra  Strength :  arsenate  of  lead,  4  pounds. 
Water,  50  gallons. 

c.  Arsenate  of  lead  powder. 

Mix  the  quantity  of  arsenate  of  lead  with  a  small  amount  of  water 
by  rubbing  with  a  paddle  or  spoon ;  strain  into  the  spray  barrel,  and 
add  the  water.  It  should  be  agitated  occasionally  during  application. 
Do  not  attempt  to  use  arsenate  of  lead  which  has  become  dry  and 
granulated,  as  it  is  impossible  to  break  up  the  granules  fine  enough 
to  make  it  effectiva  To  prevent  the  paste  from  drying  out  keep  the 
arsenate  of  lead  paste  covered  with  water.  The  2-50  formula  is  the 
most  used  of  all  arsenicals. 

(28)  Oreen  Arsenoid  and  Oreen  Arsenite. 

Either  of  these  materials  can  be  used  in  the  same  manner  as  Paris 
green,  and  in  some  respects  they  are  to  be  preferred,  as  they  cost  less 
and  contain  no  free  acid,  hence  do  not  bum  the  foliage. 

(29).  White  Arsenic  Compound. 

White  arsenic,  1  part. 
Flour,  20  parts. 
Powdered  sugar,  20  parts. 

This  is  a  valuable  poison  when  compounded  as  above,  although 
owing  to  the  great  amount  of  free  acid  which  white  arsenic  contains 
it  can  not  be  used  upon  the  foliage  of  plants,  excepting  as  a  dilute 
powder. 

(30).  Poison-Baits. 

(a).  Fresh  Baits. 

These  are  prepared  by  dipping  slices  of  potatoes,  apples,  or  bunches 
of  clover,  into  solutions  or  arsenical  poisons,  or  dusting  them  while 
wet  with  arsenical  poisons  and  spreading  them  around  the  plants  to  he 
protected. 
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(b).  Poisoned  Mash. 

White  arsenic  or  Paris  green,  1  pound. 
Brown  sngar  or  molasses,  1  to  2  ponnds. 
Bran  (part  Middlings),  40  ponnds. 

Mix  thoroughly  and  then  add  water  sufficient  to  make  a  damp  but 
not  sloppy  mash.  Strong  molasses  will  take  the  place  of  brown 
sugar. 

During  the  evening  put  a  small  pinch  at  the  base  of  each  plant  to 
be  protected,  or  in  rows  near  plants  likely  to  be  attacked  by  pests. 
Put  under  boards  to  protect  from  fowls.  Especially  useful  for  cut- 
worms. 

(c).  Griddle  Mixture. 

Paris  green,  1  part 

Salt,  2  parts. 

Fresh  horse  manure,  100  parts. 

Mix  the  Paris  green  with  water ;  incorporate  this  with  the  manure 
and  then  add  enough  water  fo  make  a  soft  mash.  Salt  is  not  neces- 
sary in  using  fresh  manure.  Use  the  same  as  Poison  Mash.  Espe- 
cially good  for  Grasshoppers. 

(31).  Eellebore. 

a.  Mix  with  five  times  its  bulk  of  flour  and  keep  in  a  closed  vessel. 
Dust  the  dry  powder  on  plants  Infested  when  they  are  damp  with 
dew  or  after  the  leaves  have  been  sprinkled  with  water. 

b.  Decoction. 
Hellebore,  1  ounce. 
Water,  2  gallons. 
Apply  as  a  spray. 

V.  CONTACT  INSECTICIDES  FOR  SUCKING  INSECTS. 

(32).  Kerosene  Emulsion  (Stock  Emulsion). 

Hard  soap,  i  pound. 
Hot  water,  1  gallon. 
Kerosene,  2  gallons. 

Dissolve  the  soap  by  chipping  it  fine  into  the  hot  water  and 
stirring ;  remove  from  stove,  and  add  the  kerosene  while  the  water  is 
still  boiling  hot.  Chum  thoroughly  or  pump  through  a  spray  pump 
until  the  creamery  emulsion  is  formed.  (When  a  small  quantity  of 
emulsion  is  wanted  sour  milk  can  be  substituted  for  soap  and  water. 
Simply  beat  it  together  with  the  kerosene).    To  dilute  for  use  add: 
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a.  One  part  of  strong  stock  emulsion  to  7  of  water^  to  make  an  8 
per  cent,  dilute  emulsion. 

b.  One  part  of  strong  stock  emulsion  to  5^  of  water,  to  make  a  10 
per  cent,  dilute  emulsion. 

c.  One  part  of  strong  stock  emulsion  to  15  of  water,  to  make  a  4 
per  cent  dilute  emulsion. 

(33).  Soap  Solution. 

a.  Common  hard  soap,  1  pound. 

Water,  4  gallons.    For  plants  in  foliage. 

b.  Fish-oil  soap,  1  pound. 

Water,  6  gallons.    For  plants  in  foliage. 
Dissolve  the  soap  in  one  gallon  of  hot  water.    Add  the  remainder 
of  the  water,  either  hot  or  cold. 

(34).  Lime-sulfur  Solution  (Concentrated). 

Boil  together  for  one  hour  (in  any  kind  of  vessel  excepting  coppw) : 
Fresh  Lime,  1  pound. 

Sulfur  (Flowers,  flour  or  powdered  commercial). 
2  poimds. 
Water,  1  gallon. 

Strain  and  store  away  in  closed  vessels  until  wanted.  As  a  fungi- 
cide on  growing  plants  dilute  one  part  of  the  concentrated  solution 
with  from  50  to  150  parts  of  water.  (This  is  used  as  a  dormant  tree 
spray  by  diluting  with  8  times  its  bulk  of  water). 

(35).  Self 'Boiled  Lime  Sulfur  Mixture, 

Lime,  8  pounds. 

Sulfur  (flowers,  flour  or  powdered  commercial). 

8  pounds. 

Water,  50  gallons. 

Place  the  lime  in  a  barrel  and  pour  on  enough  water  to  cover  it. 
When  it  begins  to  slake  add  the  sulfur,  having  first  broken  up  the 
lumps  by  sifting  or  by  making  it  into  a  thick  paste  with  water.  The 
mixture  should  be  constantly  stirred  and  more  water  added  as 
needed,  to  form  a  thick  paste  at  first  and  gradually  a  thin  paste.  It 
should  be  allowed  to  boil  or  bubble  but  a  few  minutes  (about  ten), 
or  until  the  lime  is  slaked,  when  water  should  be  added  to  cool  the 
mixture  and  prevent  further  boiling.  Dilute  to  50  gallons;  strain 
and  apply  as  a  spray.  Add  any  poison  for  chewing  insects  if 
needed. 
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(36).  Carbolic  Emulsion. 
Hard  soap,  1  pound. 
Boiling  water,  1  gallon. 
Crude  Carbolic  acid,  1  pint. 

Shave  the  soap  and  dissolve  it  in  the  hot  water;  pour  in  the  car- 
bolic acid  and  churn  or  beat  into  a  creamy  emulsion.  Use  one  part 
of  the  emulsion  to  15  of  water.    (See  Plates  Nos.  20  and  21.) 

(37).  Carbon  Bisulphide. 

a.  One  ounce  to  every  100  cubic  feet  of  bulk  or  100  bushels  to  be 

treated. 

b.  One  ounce  to  every  50  cubic  feet  of  capacity. 

This  is  a  heavy  liquid  with  an  offensive  odor.  It  is  very  volatile 
and  evaporates  readily  when  poured  into  an  open  vessel,  setting  free 
a  poisonous  gas  which  must  not  be  inhaled.  This  gas  is  also  explo- 
sive and  fire  must  be  kept  away  from  it. 

(38).  Hydrocyanic  Acid  Oas. 

The  formula  for  every  100  cubic  feet  of  space  is: 

Potassium  cyanide  (98  per  cent,  pure),  1  ounce  (by  weight); 
Sulphuric  acid  (1.83  specific  gravity),  2  ounces  (by  measure) ; 
Water,  4  ounces  (by  measure). 

Place  the  proper  amount  of  water,  according  to  the  size  of  the 
room,  in  an  earthen  vessel.  Add  the  sulphuric  acid  to  the  water, 
close  the  room  tightly  and,  when  ready,  drop  the  cyanide  into  the 
vessel.  This  is  one  of  the  most  deadly  and  also  most  efficient  gases 
known,  and  great  care  should  be  taken  not  to  inhale  even  a  single 
breath  of  it.  Recommended  for  use  only  by  careful  or  experienced 
persons.  (See  our  previous  articles  on  Fumigation  in  the  Monthly 
Bulletins  of  the  Division  of  Zoology). 

(39).  Lime. 

Dust  with  freshly  air-slaked  lime. 

(40).  Pyrethrum. 

a.  Pyrethrum  powder,  100  grains. 
Water,  2  gallons. 

Used  as  a  spray. 

b.  The  pure  powder  burned  in  a  room,  using  a  bee-smoker  for  the 

purpose. 

c.  Pyrethrum  powder,  1  part. 
Flour,  4  parts. 
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(41).  Tobacco. 

a.  Tobacco  decoction.  Made  by  steeping  1  pound  of  tobacco  leaves 
or  waste,  or  of  the  midribs  or  "stems,"  in  2  gallons  of  water  for  a 
few  days;  or  by  soaking  a  quantity  of  tobacco  one-half  hour  in  suflBi- 
cient  water  to  cover  it,  and  slowly  raising  the  water  to  near  the 
boiling  point  and  allowing  it  to  cool.  Dilute  with  water,  making 
2  gallons  for  every  pound  of  tobacco  used.  There  are  several  reliable 
prepared  tobacco  extracts  on  the  market,  sold  under  various  trade 
names,  and  these  ai*e  satisfactory  when  not  too  greatly  diluted. 
Follow  their  directions. 

b.  Tobacco  dust  or  finely  ground  stems.    Apply  as  dust. 

VI.  FUNGICIDES. 

The  formulae  under  this  head  are  not  insecticides,  and  should  be 
used  only  to  prevent  plant  diseases.  They  can  be  made  to  serve  both 
as  insecticides  and  fungicides  by  the  addition  of  stomach  poisons. 
(See  Combined  Insecticides  and  Fungicides.) 

(42).  Bordeaux  Mixture, 

a.  Standard  Bordeaux  Mixture. 
Copper  sulphate,  3  pounds. 
Quick  lime,  4  pounds. 
Water,  50  gallons. 

b.  Weak  Bordeaux  Mixture. 
Copper  sulphate,  IJ  pounds. 
Lime,  3  pounds. 

Water,  50  gallons. 

c.  Strong  Bordeaux  Mixture. 
Copper  sulphate,  5  pounds. 
Lime,  5  pounds. 

Water,  50  gallons. 

Dissolve  the  copper  sulphate  (bluestone)  by  suspending  it  over 
night  in  a  burlap  bag  just  beneath  the  surface  of  the  water  (or  put 
it  in  boiling  water,  using  at  least  one  quart  to  the  pound),  and  di- 
lute to  25  gallons.  Slake  the  lime  in  sufficient  water  to  prevent 
burning.  Strain  into  the  spray  tank  with  about  25  gallons  of  water, 
and  add  the  copper  sulphate  solution,  stirring  the  mixture  vigor- 
ously while  mixing. 

Stock  solutions  of  copper  sulphate  and  of  lime  can  be  made  by 
using  a  pound  of  either  to  a  gallon  of  water.  To  make  up  the  mix- 
ture in  any  strength  desired,  use  one  gallon  of  the  respective  stock 
solutions  for  one  pound  of  cither  copper  sulphate  or  lime  needed. 
These  solutions  should  not  be  mixed  when  concentrated.  Dilute 
one  or  both  before  mixing. 
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• 

Slaked  lime  in  the  form  of  paste  can  be  used  and  in  this  shape 
can  be  kept  indefinitely  under  water.  Three  times  as  much  of  this 
lime  paste  (by  weight)  as  fresh  stone  lime  should  be  used.  Air- 
slaked  lime  should  not  be  used  in  making  Bordeaux  Mixture. 

If  the  lime  be  of  good  quality  there  will  be  no  danger  of  burning 
the  foliage  by  using  the  above  formulae.  If,  however,  there  is  any 
doubt  about  the  quality  of  the  lime  used,  a  test  for  free  acid  (which 
bums  the  leaves)  should  be  made  by  one  of  the  following  methods: 

1.  Hold  a  clean  bright  knife  blade  in  the  Bordeaux  Mixture  for 
about  a  minute.  If  it  becomes  copper  coated  more  lime  should  be 
added. 

2.  Pour  a  small  quantity  of  the  Bordeaux  Mixture  into  a  saucer 
and  breathe  gently  upon  it  If  it  be  properly  made  a  thin  white 
pellicle  or  film  of  calcium  carbonate  will  form  on  the  surface.  If 
this  does  not  occur  more  lime  should  be  added. 

3.  Dissolve  one  ounce  of  ferrocyanide  of  potassium  in  5  or  6  ounces 
of  water.  Pour  a  few  drops  of  this  into  the  Bordeaux  to  be  tested, 
preferably  in  a  white  or  glass  vessel.  If  it  turns  brownish-red  more 
lime  should  be  added. 

(43).  Copper  Carbonate  Solution. 

Copper  carbonate,  5  ounces. 
Ammonia  (26°  Baume),  3  pints. 
Water,  45  gallons. 

Dissolve  the  copper  carbonate  in  the  ammonia.  This  may  be  kept 
as  a  stock  solution.  When  ready  for  use  dilute  with  the  required 
amount  of  water.  This  is  a  clear  liquid  with  a  bluish  tint,  and  is 
used  instead  of  Bordeaux  mixture  when  there  is  objection  to  stain- 
ing the  fruit,  flowers  or  foliage,  as  upon  celery,  yoses,  and  ripening 
fruits. 

(44).  Potassium  sulphide  (Liver  of  sulfur). 

Potassium  sulphide,  1  ounce. 
Water,  2  gallons. 

This  mixture  looses  strength  on  standing  and  should  be  made  just 
before  it  is  required  for  use.  (Sodium  sulphite  will  take  the  place 
of  the  potassium  sulphide). 

(45).  Formalin. 

a.  Strong  formula,  Formalin,  \  pint. 
Water,  15  gallons. 

b.  Weak  formula,  Formalin,  1  pint. 
Water,  50  gallons. 
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This  has  been  found  to  be  the  best  remedy  for  destroying  fungous 
spores  on  seed  grain  and  potatoes  before  planting.  ( See  "Oats"  and 
^'Potatoes"). 

(46).  Sulfur  and  Lime. 

Sulfur  (flowers,  flour,  or  powdered  commercial),  2  pounds. 
Lime  (air-slaked),  1  pound. 

Mix  ingredients  thoroughly.  For  Mildew,  Mites,  and  Club-Koot 
of  cabbage. 

VII.  ADHERENTS.     (To  make  spray  material  stick). 

(47).  Resin-Lye  Mixture. 

Pulverized  resin,  5  poimds. 
Concentrated  lye,  1  poimd. 
Fish-oil  or  other  animal  oil,  1  pint 
Water,  5  gallons. 

Place  the  oil,  resin,  and  one  gallon  of  water  in  an  iron  kettle^  and 
heat  until  the  resin  softens.  Then  add  the  lye  and  stir  thoroughly. 
Now  add  four  gallons  of  hot  water,  and  boil  until  a  little  of  the 
mixture,  when  dropped  into  cold  water,  will  mix  with  it  and  give  a 
clear,  amber-colored  liquid.  Add  water  to  make  up  for  evaporation 
and  make  the  entire  mixture  5  gallons.  Keep  this  as  a  stock  solu- 
tion, and  add  two  or  three  gallons  to  each  barrel  of  liquid  spray, 
whether  it  be  Bordeaux  mixture,  or  Paris  green  and  water,  or  other 
material,  to  make  it  stick.  Use  on  cabbage,  cauliflower,  asparagus, 
etc. 

(48).  Resvn-FishrOil  Soap,  or  Whale-Oil  Soap. 

Use  3  or  4  pounds  to  50  gallons  of  spray  fluid.  This  is  a  commer- 
cial article  and  can  be  bought  in  the  argicultural  supply  stores.  It 
makes  all  spray  materials  stick  better. 

(49).  Olus.  A  few  pounds  of  glue  in  a  barrel  of  spray  liquid 
will  make  it  stick. 

(50).  Soap.  Three  or  four  pounds  of  soap  of  any  kind  in  a  barrel 
makes  a  good  "sticker.^^ 

VIII.  COMBINED  INSECTICIDES  AND  FUNGICIDES. 

51.  {Bordeaux  Mixture  and  Paris  Oreen. 

Paris  green,  5  to  8  ounces. 
Bordeaux  mixture  (No.  42),  50  gallons. 

Test  for  acidity  and  correct  it  hy  adding  lime,  if  needed  bef orr 
spraying. 
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(52).  Bordeaux  Mixture  and  Arsenate  of  Lead. 

Arsenate  of  lead,  2  pounds. 

Bordeaux  mixture  (No.  44),  50  gallons. 

The  adhesive  qualities  of  the  arsenate  of  lead  will  tend  to  keep 
the  Bordeaux  mixture  on  the  tree  much  longer  than  it  would  other- 
wise remain  if  sprayed  alone.  This  is  next  to  the  best  and  cheapest 
combined  fungicide  and  insecticide  for  chewing  insects. 

(53).  Dilute  Lime-Sulphur  and  Arsenate  of  Lead. 

Dilute  Lime-sulphur  solution  (No.  34),  50  gallons. 

Arsenate  of  lead  paste,  2  pounds. 

(Or  arsenate  of  lead  powder,  1  pound). 

(54.)  Self-Boiled  Lime-Sulphur  Mixture  and  Arsenate  of  Lead. 

Arsenate  of  lead,  2  pounds. 

Self -boiled  Lime-sulphur  mixture  (No.  6),  50  gallons. 

Arsenate  of  lead  or  Paris  green  can  also  be  added  to  the  other 
kinds  of  lime-sulphur  solutions,  the  same  as  to  water  or  Bordeaux 
mixture,  when  desired. 

(55).  Resin-Bordeaux  Mixture. 

Resin-lye  mixture,  2  gallons  (47). 
Bordeaux  mixture,  48  gallons. 

This  combination  is  valuable  as  a  spray  upon  cabbage,  asparagus, 
onions,  etc.  Paris  green  or  arsenate  of  lead  can  also  be  added  when 
desired  for  use  as  an  insecticide  when  needed. 


PLANTS  AND  THEIR  PESTS. 

ASPARAGUS. 

I.  Chewing  Insects. 

Asparagus  Beetles.  Asparagus  shoots  and  foliage  are  attacked 
by  two  species  of  beetles  similar  in  appearance,  which,  in  both  their 
larval  and  adult  stages,  feed  upon  this  plant.  They  are  red,  yellow 
and  black  insects,  from  one-fourth  to  three-eighth  of  an  inch  in  length. 
In  thee  early  spring  the  beetles,  which  pass  the  winter  in  rubbish  in 
the  mature  stage,  appear  upon  the  young  shoots  and  eat  roundish 
h^^^p^fpl^em,  thus  making  them  unfit  for  market    They  deposit 
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their  small,  long  black,  eggs  on  end  in  rows  npon  the  shoots.  Prom 
these  hatch  in  a  few  days,  dark,  slug-like  larvae,  which  feed  on  the 
shoots  or  foliage  and  become  full  grown  in  about  two  weeks  and  then 
descend  into  the  ground  to  pupate.  In  ten  days  or  two  weeks  longer 
they  emerge  as  mature  beetles.  There  are  at  least  three  generations 
each  season  in  this  State. 

Control:  Where  these  insects  are  known  to  do  damage  young  shoots 
should  be  cut  as  soon  as  they  are  in  marketable  condition.  Destroy 
all  voluntary  growths  of  asparagus.  Use  a  few  plants  in  the  aspara- 
gus patch  as  a  trap  crop  upon  which  the  insects  are  allowed  to  de- 
posit their  eggs,  and  destroy  these  together  with  the  eggs  and  larvae 
upon  them  before  the  time  of  pupating.  Bake  together  and  bum 
all  rubbish  near  the  asparagus  bed  in  the  late  fall. 

These  insects  can  be  reeadlly  destroyed  while  feeding  upon  the 
foliage  of  the  plants  after  the  time  of  harvesting  the  shoots  by  spray- 
ing with 

Arsenate  of  lead,  (27»  a),  (27  b). 
Resin  soap,  3  pounds,  (48). 
Water,  50  gallons. 

Kesin  soap  is  added  to  make  the  poison  stick.  As  a  substitute  for 
the  resin  soap  two  or  three  gallons  of  resin-lye  mixture  (47)  can  be 
used. 

II.  Diseases  of  Asparagus. 

Rust.  Asparagus  Rust  has  been  known  to  exist  in  certain  market 
gardening  sections  of  this  State  for  some  years  and,  where  found,  is 
a  serious  menace  to  the  asparagus  growing  iudustry.  It  causes  pre- 
mature death  of  the  tops;  which  gi*ow  after  the  cutting  season,  and 
thus  reduces  the  vitality  of  the  plant.  The  rust  fungus  developes  in 
three  distinct  stages,  first  appearing  early  in  the  season  as  elliptical, 
light  green,  cushion-like  areas  upon  the  stems  of  the  plants.  The 
red  stage  follows  shortly  after  when  these  areas  become  covered  with 
duty  red  powder  during  the  summer.  Still  later  in  the  season  the 
rusty  areas  turn  dark  in  color,  because  of  the  formation  of  numerous 
black  pustules  upon  them. 

Control:  Plant  resistant  varieties,  such  as  Palmetto.  Since  it  has 
beai  found  that  the  rust  fungus  thrives  best  in  a  moisture-laden  at- 
mosphere, provision  should  be  made  for  the  best  circulation  of  air 
possible;  thus  plants  should  be  set  on  soil  located  in  such  a  manner 
as  to  insure  good  air  drainage,  the  rows  planted  a  sufficient  distance 
apart,  and  the  field  to  be  free  from  obstructions  around  the  border. 

Asparagus  beds  known  to  have  been  infected  with  rust  should  be 
sprayed  soon  after  the  tops  begin  to  form,  and  every  week  or  ten 
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days  thereafter,  with  either  Bordeaux  mixture  (No.  42  a),  or  lime- 
sulphur  solution  (34)  or  (35)  in  which  two  gallons  of  resin-lye  mix- 
ture (47)  have  been  dissolved.  Begin  before  the  first  signs  of  rust  ap- 
pear. Dusting  the  stalks  with  fine  sulphur  frequwitly  when  they  are 
wet  with  dew,  beginning  soon  after  tlie  crop  has  been  harvested,  is 
also  recommended  as  a  preventive.  Keep  the  patch  well  cultivated 
during  the  summer.  Irrigation  of  the  patch,  where  this  is  possible 
is  also  recommended.    Bum  the  stalks  as  soon  as  frost  kills  them. 


BEANS. 

I.  Chewing  Insects. 
Cut-Worms.     (See  under  COKN). 

BeanrWeevil.  The  insect,  which  is  responsible  for  "buggy  beans" 
so  well  known  in  most  sections  where  beans  are  grown,  is  a  beetle  of  a 
brownish  gray  color,  about  one  eighth  of  an  inch  in  length.  Its 
wing  covers  are  noticeably  shorter  than  the  abdomen,  and  it  carries 
its  head  bent  at  right  angles  to  the  body,  with  a  long  snout  projecting 
beneath. 

Thwe  are  several  generations  each  year.  The  ^gs  of  the  first 
generation  are  usually  laid  inside  the  growing  pods,  through  open- 
ings gnawed  into  them  by  the  female,  the  larvas  being  hatched  inside 
the  beans,  often  several  in  a  single  seed.  They  feed  upon  the  interior 
of  the  bean,  sometimes  leaving  but  a  thin  shell,  within  which  they 
pupate,  and  upon  maturity  emerge  through  an  opening  in  the  side 
of  the  bean.  Later  in  the  season  eggs  are  laid  in  dry  beans  and 
other  seeds  which  in  turn  become  infested.  If  the  germ  of  the  seed 
has  not  been  destroyed  by  the  weevil  it  may  grow  when  planted,  but 
the  use  of  infested  or  inferior  seeds  of  all  kinds  is  not  recommended, 
for  the  reason  that  such  seeds  serve  not  only  to  expose  the  crop  to 
further  infestation,  but  even  if  they  germinate  are  sure  to  produce 
plants  of  reduced  vitality. 

Control:  Fumigate  all  infested  beans  in  the  fall  as  soon  as  they 
are  stored,  with  carbon  bisulphide,  (No.  37  a).  It  should  thus  be 
poured  into  a  shallow  vessel,  placed  in  a  slight  depression  on  the 
top  of  the  bin  or  enclosure  containing  the  infested  beans,  and  the 
whole  tightly  closed  or  covered  over  with  a  wet  blanket  and  left 
covered  for  several  hours,  after  which  time  the  covering  can  be  re- 
moved and  the  enclosure  freely  ventilated.  Fumigation  by  carbon 
bisulphide  is  best  when  the  weather  is  not  too  cold,  since  the  gas 
is  less  eflBcient  in  very  cold  weather.  The  fumes  are  poisonous  to 
human  beings  when  inhaled,  and  are  also  explosive  and  must  be  kept 
away  from  fire. 
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In  selecting  seed  from  infested  beans  they  should  be  poured  into 
a  vessel  containing  water.  The  sound  seeds  will  sink  to  the  bottom 
and  the.  infested  ones  will  float  The  latter  can  then  be  separated  and 
destroyed. 

FleorBeetles.  The  flea-beetles  are  small  leaf -eating  insects  some- 
what resembling  fleas,  their  hind  legs  being  made  for  jumping.  These 
Insects  feed  upon  a  variety  of  field,  garden  and  truck  crops,  among 
which  are  beans,  peas,  beets,  tobacco,  turnips,  cabbage  and  allied 
plants.  Some  plants  are  attacked  by  several  species  of  flea-beetles. 
The  most  troublesome  on  beans  is  probably  the  pale  striped  flea-bee- 
tle. Flea-beetles  appear  in  myriads  during  hot,  dry  weather.  The 
beetles  are  only  about  one-eighth  of  an  inch  in  length,  dark-green  col- 
ored, or  with  light  brown  stripes  on  the  wing  covers.  The  larvae  are 
white,  slender,  thread-like  creatures  which  do  not  feed  upon  the 
leaves,  but  feed  under  ground  on  the  roots  of  plants.  The  injury  done 
by  these  tiny  beetles  consists  of  eating  holes  into  the  surface  of  the 
leaves,  which  injury  often  causes  them  to  shrivel,  and  while  young 
sometimes  kills  the  plant  entirely.  This  injury  also  permits  entrance 
of  diseases. 

Control:  Since  the  beetles  pass  the  winter  in  the  adult  itage,  all 
rubbish  and  remains  of  infested  plants  should  be  burned  in  the  fall 
of  the  year.  Bordeaux  mixture  acts  as  a  repellant  for  all  flea-beetles, 
and  the  treatment  of  infested  plants  with  this  spray  is  advised.  Bor- 
aeaux  mixture  with  four  or  five  pounds  of  arsenate  of  lead  paste  to 
fifty  gallons  of  mixture  (52)  is  better,  since  the  arsenate  of  lead  will 
tend  to  kill  the  insects  feeding  upon  the  leaf  tissue.  Especially  is 
this  spray  advised  where  the  development  of  fungous  diseases  is  anti- 
cipated. 

II.  Slicking  Insects. 

• 

Aphids  or  Plant  Lice.  Aphids  are  small  suctorial  insects,  less  than 
one-eighth  inch  in  length.  They  vary  in  color  from  light  green  and 
gray  to  red  and  black.  Their  bodies  are  pear  shaped,  and  on  the 
back  of  the  abdomen  in  many  species  there  are  a  pair  of  "honey- 
tubes."  Upoi#the  "honey-dew"  dropped  from  these  insects,  ants  are 
often  found  feeding.  The  presence  of  ants  upon  plants  is  generally 
an  indication  of  aphid  infestation.  They  are  often  so  thickly 
crowded  upon  plants  that  the  mass  of  insects  superficially  resembles 
mold  or  mildew  and  for  this  reason  they  become  known  by  such  names 
as  "Blight"  and  "Mildew,"  but  they  are  true  insects  and  not  fungous 
diseases. 

There  are  numerous  species  infesting  field,  garden  and  truck  crops, 
as  well  as  certain  weeds.  Different  species  are  known  by  the  class  of 
plants  upon  which  they  are  usually  found,  as  the  bean  aphis,  the 
cabbage  aphis,  the  European  grain  aphis,  the  melon  aphis,  the  cucum- 
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ber  aphis,  etc.  Some  have  forms  feeding  under  ground  on  the  roots, 
and  others  on  the  leaves  and  stems.  They  live  by  sucking  the  juices 
from  the  tissues  of  the  plant,  usually  fastening  themselves  on  the 
imder  side  of  the  leaves.  This  results  in  checking  the  growth  of  the 
under  side  and  thus  curling  the  leaves  in  a  manner  so  characteristic 
of  aphid  infestation.  Their  habits  are  sufficiently  near  alike  to  make 
them  amendable  to  the  same  treatment.  They  pass  'the  winter  in  the 
egg  and  adult  stage  on  rubbish  and  parts  of  plants  infested  the 
previous  season.  Their  bodies  are  very  delicate  and  for  this  rea- 
son they  are  held  in  check  by  a  number  of  natural  conditions;  cold, 
wet  weather  and  late  frosts  destroying  large  numbers  of  them,  es- 
pecially the  young.  Syrphus-flies,  lady-beetles,  lace-wings,  internal 
parasites,  insectivorous  birds  and  fungous  diseases  are  among  their 
natural  enemies.  If  treated  early  they  can  be  destroyed  by  the  use 
of  certain  well  known  contact  sprays. 

Control:  Gather  up  and  burn  unused  portions  of  plants  in  the  fall 
of  the  year  as  soon  as  the  crop  is  harvested,  thus  destroying  the  eggs, 
and  hibernating  adults.  Destroy  all  weeds  by  frequent  cultivation 
during  the  summer,  and  at  the  end  of  the  growing  period,  by  gather- 
ing and*burning  all  that  may  be  present.  Practice  rotation  of  crops 
so  as  to  avoid  exposing  the  new  crop  to  the  insects  which  may  have 
remained  in  or  upon  the  soil. 

In  spraying  for  plant  lice  care  shoulS  be  taken  to  apply  the  spray 
before  the  leaves  are  curled,  or  fii'st  pull  off  and  destroy  all  leaves 
which  have  been  distorted  and  curled  by  the  action  of  the  aphids  in 
such  manner  as  to  prevent  the  spray  from  reaching  the  insects.  Use 
an  under-spraying  attachment  or  90-degree  elbow  so  as  to  direct  the 
spray  in  an  upward  course,  thus  making  it  possible  to  reach  the 
under  sides  of  the  leaves  upon  which  the  insects  are  located.  Use 
either  of  the  following  mixtures: 

Tobacco  decoction  or  extract  (No.  41  a). 

Fish-oil  soap  (No.  33  b). 

Kerosene  emulsion  (No.  32  a). 

Common  laundry  soap  (No.  33  a).  ^ 

III.  Diseases  of  Beans. 

Anthracnose  or  Pod-Spot.  All  parts  of  the  plant  except  the  root 
are  subject  to  attack  from  this  fungous  disease,  although  it  is  most 
conspicuous  and  readily  seen  upon  the  pods.  Nearly  every  one  is 
familiar  with  the  spots  upon  beans,  especially  the  "wax  pod"  varie- 
ties. These  appear  first  as  small  brownish  or  purple  discolorations 
and,  as  the  disease  developes  and  spreads,  the  circles  become  darker, 
sunken,  and  covered  with  reddish  masses  of  spores,  by  means  of 
which  the  disease  spreads  from  plant  to  plant.    Neighboring  8i>otB 
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merge^  and  thus  large  areas  of  irregular^  sunken  patches,  often  in- 
volving the  greater  surface  of  the  pod,  may  result.  The  fungus  grows 
by  sending  fine  root-like  filaments  into  the  cells  of  the  tissue,  which 
often  reach  the  beans  within  the  pod,  and  thus  they  become  a  means 
of  carrying  the  disease  from  one  crop  to  the  next  when  used  as  seed. 

Control:  The  most  important  measure  in  the  prevention  of  Bean 
Anthracnose  is  the  selection  of  seed  from  plants  free  from  disease. 
It  is  not  sufficient  to  plant  seeds  apparently  sound,  but  these  should 
have  been  grown  in  patches  in  which  the  disease  did  not  occur. 
Should  the  disease  develop,  all  affected  plants  should  be  removed  from 
the  patch  and  burned  as  soon  as  the  characteristic  symptoms  are  first 
observed.  Since  the  spores  of  the  fungus  are  sticky  while  wet  it  is 
best  to  keep  out  of  the  patches  when  they  are  covered  with  moisture. 
Bum  all  rubbish  in  the  field,  and  practice  crop  rotation. 

Spraying  with  Bordeaux  mixture  (42  c)  is  advised  when  the  dis- 
ease appears  early,  and  when  thorough  application  can  be  made, — 
removing  all  infected  plants  first. 

Bean  Blight.  This  is  a  bacterial  disease  common  in  some,  sections 
of  the  State  and  affects  the  leaves,  stems  and  pods  of  garden,  field 
and  lima  beans.  The  first  sign  of  the  disease  is  the  appearance  of 
irregular,  water-soaked  patches  on  the  foliage,  which  become  brown 
and  papery  during  dry  weather.  It  is  believed  that  diseased  seed 
is  the  source  of  the  early  infection,  but  later  infections  may  result 
through  injury  to  any  of  the  green  parts. 

Control:  It  is  not  known  that  any  treatment  by  spraying  will  pre- 
vent this  disease.  The  measures  recommended  for  the  control  of 
hean  anthracnose  are  the  only  means  to  suggest  to  check  the  spread 
of  bacterial  Bean  Blight. 

Powdery  Mildew,  This  fungus  is  distributed  throughout  the 
world  and  has  been  found  growing  upon  several  hundred  species  of 
plants.  It  often  becomes  a  nuisance  on  beans,  peas  and  vetches, 
during  wet  weather,  especially  in  late  summer.  The  stems,  leaves 
and  pods  are  the  parts  affected,  over  which  the  fungus  forms  a  dense, 
white  growth.  When  the  mildew  attacks  young  plants  the  crop  is 
usually  a  total  loss,  if  not  promptly  treated. 

Control:  Dust  the  plants  while  wet  with  a  fine  sulphur  or  sulfur 
and  lime  (No.  46)),  or  spray  with  potassium  sulphide  (No.  44).  Di- 
lute lime-sulphur  solution  (34)  or  (35)  is  a  specific  against  mildew. 

Rnst.  This  fungus  occurs  upon  the  bean  and  other  related  species 
of  plants,  such  as  the  cow-pea.  It  appears  on  the  leaves  late  in  the 
season,  especially  on  plants  making  poor  growth,  destroying  the 
foliage,  causing  early  maturity  of  the  crop,  and  lessening  production. 
There  is  a  decided  difference  in  the  susceptibility  of  different  varie- 
ties to  this  disease,  both  among  dwarf  and  pole  sorts. 

Control:  (Same  as  for  BEAN  ANTHRACNOSE.) 
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BEET. 

I.  Chewing  Insects.' 

Blister-Beetlcs.  Several  species  of  insects  known  as  blister-bee- 
tles or  ^'old-fashioned  potato  bugs"  belonging  to  the  genus  Epicauta, 
feed  in  the  adult  stage  upon  the  foliage  of  a  number  of  plants  among 
which  are  beets,  potatoes,  carrots,  chrysanthemums  and  alfalfa. 
They  are  slender  beetles,  about  three-fourths  of  an  inch  long,  and  of 
a  uniform  black  or  gray  color,  or  yellowish  with  two  black  stripes 
on  each  wing  cover. 

In  the  larval  state  these  insects  are  beneficial  since  they  feed 
upon  the  eggs  of  the  locust  (grasshopper)  and  other  destructive  in- 
sects. The  females  deposit  eggs  on  the  ground  in  clusters  of  four  or 
five  hundred  in  localities  frequented  by  locusts  (grasshoppers).  In 
ten  days  the  small  white  larvase  hatch  and  bore  into  the  egg  pods  of 
the  locpst  upon  which  they  feed.  After  several  successive  molts 
during  growth,  they  burrow  into  the  ground,  forming  pupae,  in  which 
condition  they  pass  the  winter.  The  adult  insects  issue  from  the 
ground  in  the  early  summer. 

Control:  In  small  patches  the  beetles  can  be  gathered  in  pans  early 
in  the  day,  especially  from  such  plants  as  asters,  chrysanthemums 
and  other  plants  in  blossom  or  with  delicate  foliage,  which  would  be 
injured  by  the  application  of  arsenical  sprays.  In  large  patches  they 
can  be  driven  by  whipping  into  small  windrows  of  straw,  the  latter 
to  be  set  on  fire  when  the  insects  have  taken  shelter  beneath  it.  The 
best  remedy  is  an  application  of  an  arsenical  spray,  applied  thor- 
oughly and  early  such  as  Paris  green  (No.  26  a)  or  five  pounds  of  ar- 
senate of  lead  (No.  27  b)  in  fifty  gallons  of  water. 

III.  Diseases  of  the  Beet. 

Leaf  Spot.  The  beet  leaf  spot  is  a  fungus  of  common  occurrence, 
the  red  garden  beet  being  seldom  wholly  free  from  it,  although  many 
varieties  are  apparently  so  resistant  that  the  disease  is  not  a  very 
important  one  in  garden  and  truck  work.  The  spots  on  the  leaf  are 
at  first  very  small  brown  areas  with  reddish  purple  borders.  As  the 
spots  enlarge  they  turn  ashen  gray,  merge,  and  may  involve  almost 
the  entire  leaf,  which  dies  and  drops  off.  The  outer  leaves  are  the 
first  to  die  and  new  leaves  are  formed  from  the  bud ;  thus  the  crown 
may  be  considerably  elongated  at  the  expense  of  the  root  as  a  result 
of  this  disease. 
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0 antral:  Destroy  remains  of  the  former  season's  crop.  Practice 
crop  rotation.  Spray  the  plants  early  with  Bordeaux  mixture  (No. 
42  a)  and  repeat  every  ten  days  or  two  weeks  until  the  beets  are 
three-fourths  grown. 

Scab.     (See  under  POTATO.) 


CABBAGE  AND  CAULIFLOWER. 

I.  Chewing  Insects. 

The  Cabhage  Loaper.  This  is  a  more  or  less  striped  pale  green 
"worm"  about  one  and  one-half  inches  long  at  maturity.  The  com- 
mon name  of  "Looper"  or  measuring  worm,  given  this  insect  in  the 
larval  stage,  describes  its  characteristic  method  of  crawling  by  the 
advancement  of  one  end  of  its  body  at  a  time,  during  which  it  is 
folded  upon  itself  like  a  hoop.  It  is  an  important  pest  of  the  cab- 
bage family.  The  adult  is  a  dull  green  moth  measuring  about  one 
and  one-half  inches  across  the  expanded  wings  and  flies  actively  at 
dusk  and  on  dull  cloudy  days.  The  eggs  are  laid  upon  the  plants 
and  from  these  hatch  the  larvse,  which  feed  greedily  upon  the  leaves. 
On  the  under  side  of  the  leaf  it  pupates  in  a  brown  spindle-shaped, 
silken  cocoon,  from  which  the  adult  emerges  after  a  few  weeks. 
There  are  several  broods  each  season  and  the  insect  passes  the  winter 
as  a  pupa. 

Control:  (Same  as  for  CABBAGE  WORMS.) 

Cahhage-Worms.  These  insects  are  responsible  for  more  injury 
to  the  cabbage  crop  than,  probably,  any  other.  There  are  several 
species  attacking  cabbage  and  related  plants,  the  most  important 
of  which  is  the  imported  cabbage-worm.  The  damage  done  by  these 
pests  consists  in  riddling  the  leaves  with  holes,  which  results  in 
the  loss  of  sap  and  the  drying  out  of  the  plants,  thus  retarding  de- 
velopment, and  reducing  the  yield  of  the  crop.  Do  not  be  misled 
by  the  consideration  that  since  the  injury  is  done  to  the  outer  leaves 
this  does  not  hurt  the  head,  which  is  formed  from  the  inside  and  is 
not  reached  by  the  worms.  The  leaves  of  the  cabbage  are  as  im- 
portant to  the  growth  of  this  plant  as  are  those  of  a  tree  to  its  life 
and  health. 

The  cabbage  worms  are  the  larvae,  or  caterpillars,  of  small  white 
butterflies  with  more  or  less  black  marking  on  their  wings.  They 
measure  about  one  and  one-half  inches  from  tip  to  tip.  They  may 
be  seen  flying  very  early  in  the  spring,  and  during  summer  when  they 
lay  their  yellow  eggs  on  the  plants.  These  hatch  into  small  green 
velvety  "worms,"  which  lie  flat  upon  the  surface  of  the  leaves  when 
feeding.  ,  When  full  grown  they  measure  one  and  one-half  inches  in 
length.    They  form  uncovered  pupaj  on  the  under  side  of  the  leaves, 
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from  which  they  are  suspended,  remaining  in  this  stage  a  few  weeks, 
at  the  end  of  which  time  the  adult  butterflies  emerge.  There  are  sev^ 
eral  broods  each  sexison,  and  the  insects  hibernate  in  the  pupal  stage. 

Control:  Almost  all  insects  are  subject  to  attacks  from  other  in- 
sects, fungous  diseases,  and  larger  animals.  Cabbage  worms  are 
readily  devoured  by  birds  and  toads,  which  should  be  protected. 

Since  cabbage  worms  winter  over  as  pupse  on  remnants  of  plants 
in  the  field,  it  is  desirable  to  destroy  such  remnants  as  soon  as  pos- 
sible after  harvesting.  There  are  few  insect  pests  more  easily  de- 
stroyed than  cabbage  worms  and  no  grower  is  justified  in  permitting 
his  crops  to  suffer  from  theij.  The  most  convenient  and  effective  in- 
secticide for  use  on  a  large  scale  is  an  arsenate,  applied  either  as  a 
dust  or  spray.  One  pound  of  Paris  green,  or  three  pounds  of  pow- 
dered arsenate  of  lead,  mixed  thoroughly  with  forty  pounds  of  dry 
air-slaked  lime,  applied  lightly  upon  the  infested  heads,  preferably 
when  damp  with  dew,  will  readily  kill  them.  In  the  dry  state  this 
can  be  applied  by  means  of  a  **blow  bun"  or  from  thin  cloth  sacks  in 
which  the  dry  mixture  can  be  tied,  and  this  shaken  or  beaten  over 
the  plants  until  enough  sifts  through  the  cloth  and  settles  on  the 
leaves.    A  fine  tin  sifter  will  serve  the  same  purpose. 

These  poisons  can  also  be  applied  in  the  form  of  spray  (see  No.  26 
a,  and  27  a).  Because  of  the  smoothness  of  cabbage  leaves  they  are 
not  favorable  to  the  ready  adhesion  of  ordinary  liquids,  so  that  two 
pounds  of  resin  soap  (48)  or  two  or  three  gallons  of  resin  lye  mix- 
ture (No.  47)  should  be  added  to  each  fifty  gallons  of  the  spray  liquid. 

Kerosene  emulsion  (32  a)  or  fish  oil  soap  solution  (No.  33  b)  or 
ordinary  soap  solution  (No.  33  a)  or  even  air-slaked  lime  dusted  freely 
upon  the  cabbage  worms,  or  hot  water  poured  upon  them  with  a 
sprinkler  will  destroy  them.  Where  a  few  stalks  only  are  grown 
they  can  be  kept  free  from  injury  by  hand-picking. 

It  is  a  matter  well  understood  by  growers  of  garden  and  truck 
crops  everywhere  that  no  poisons  are  to  be  applied  shortly  before 
harvesting  to  the  parts  of  plants  used  as  food.  Thus  lettuce,  spinach, 
celery,  and  other  like  crops  cannot  be  treated  with  poisons  except 
while  small,  or  a  considerable  time  before  they  are  full  grown. 
Neither  is  there  any  occasion  to  do  so,  since  such  crops  are  seldom, 
if  ever,  attacked  by  chewing  insects  which  could  be  destroyed  by 
internal  poisons  at  that  time.  On  such  plants  chewing  Insects  should 
be  destroyed  by  the  use  of  materials  which  are  non-poisonous  to 
humans,  such  as  Pyrethrum  or  Buhach  (No.  40),  or  Hellebore  (No. 

81.) 

Cuttoorms. .  These  stout-bodied,  soft  and  brownish-black  or  grayish 
caterpillars  are  the  larvae  of  a  large  family  of  moths  or  "millers*' 
known  as  Noctuids  or  Owlet  moths,  because  of  their  habit  of  flying 
at  night,  and  also  because  their  eye>s  shine  like  those  of  the  owl  in  the 
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presence  of  light.  The  larvae  are  also  most  active  during  the  night 
They  live  normally  in  the  sod,  a  little  less  than  one  year,  feeding  upon 
the  tender  growth  of  grass  and  weeds.  It  is  consequently  natural 
that  they  should  turn  their  attention  to  the  crop  following  sod  when 
this  is  plowed  under.  This  accounts  for  the  severity  of  cut-worms 
on  crops  following  sod  in  the  rotation.  They  attack  cabbage,  tobacco, 
beans,  tomatoes,  com,  and  many  other  crops.  The  characteristic 
manner  in  which  they  injure  plants  is  suggested  by  their  name,  as 
they  usually  devour  a  section  of  the  stem  at,  or  immediately  beneath, 
the  surface  of  the  ground,  thus  cutting  it  off  as  with  an  edged  tool. 
Sometimes  they  feed  upon  the  leaves  or  stem  which  they  may  drag 
into  the  opening  of  their  burrows  in  the  ground. 

The  adult  moths  are  usually  brownish  or  grayish  in  color  with 
hind  wings  a  little  lighter,  and  measure  from  one  to  two  inches  across 
when  the  wings  are  fully  expanded.  They  begin  to  appear  in  May 
and  continue  until  November.  They  lay  their  eggs  in  grassy  or 
weedy  places  where  the  young  larvae  feed,  and  may  pass  the  winter 
in  egither  the  larval  or  pupal  stage.  It  is  the  larva  which  passes  the 
winter  in  the  partly  grown  condition  that  attacks  the  plants  so 
vigorously  in  the  spring,  with  the  consequent  destruction  of  the 
crops. 

Control:  Because  the  eggs  are  laid  on  grass  and  weeds  no  crop 
liable  to  serious  injury  by  cut  worms  should  follow  sod.  Keep  down 
all  weeds  on  lands  to  be  planted  to  such  crops.  Plow  in  the  fall,  and 
cultivate  the  ground  liberally  before  setting  out  the  plants.  The  cut- 
worms feed  mostly  greedily  in  the  early  spring ;  hence  the  later  plants 
will  be  least  injured. 

The  fondness  of  these  insects  for  sweets  in  both  the  larval  and 
adult  can  be  taken  advantage  of  in  killing  them  with  poison  baits ;  as, 
for  example,  by  the  use  of  the  poison  bran  mash  (No.  30  b).  This 
is  distributed  in  little  piles  or  pellets  in  the  rows  where  the  plants 
are  to  grow,  in  the  evening  several  days  before  the  plants  are  set  out. 
The  cut-worms,  being  attracted  by  the  sweet  odor,  will  feed  upon  the 
mash  in  preference  to  anything  else  and  be  poisoned. 

Green  clover,  soaked  in  water  in  which  paris  green  has  been  mixed, 
is  also  a  valuable  bait,  (No.  30  a).  Stir  the  clover  in  the  liquid 
thoroughly  so  that  all  parts  will  be  submerged  and  covered  with  the 
poison.  Scatter  this  about  the  fields  to  be  planted  before  the  crop 
is  set  out. 

As  the  larvae  spend  the  day  near  the  plants  they  have  attacked, 
and  can  be  found  ordinarily  beneath  the  surface  of  the  ground,  they 
can  be  gathered  by  hand  and  killed  before  setting  a  replant  in  the 
same  spot.  When  setting  out  small  patches  of  any  crop  the  plants 
can  be  protected  from  cut-worm  injury  by  wrapping  the  base  of  the 
young  stalk  with  pieces  of  paper  of  convenient  size.  This  method 
is  frequently  used  in  gardens  with  success. 
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II.  Sucking  Insects. 

Aphids.    (See  under  bean). 

Cabbage  Root-Maggot.  Cabbage  root-maggots  are  ismall  wliitiQ 
"worms"  that  scrape  and  eat  the  outer  surface  and  burrow  into  the 
interior  of  the  stem  and  roots  of  cabbage,  cauliflower,  kale,  turnips, 
radishes,  mustard  and  some  other  cruciferous  plants.  They  are 
responsible  for  a  great  amount  of  damage  to  these  crops.  The  in- 
fested plants  become  of  a  pale  bluish  color,  fail  to  grow,  and 
suddenly  wilt,  especially  during  dry  weather. 

The  maggots  are  the  larvae  of  a  small  two-winged  insect,  very 
much  resembling  the  common  house  fly  in  size  and  appearance.  The 
adult  female  lays  her  eggs  about  the  beginning  of  May  at  the  base 
of  a  plant.  These  hatch  in  from  five  to  ten  days  and  the  young 
immediately  begin  to  feed.  They  are  without  leg^  and  often  find 
difficulty  in  reaching  the  plant  or  entering  the  hard  stem.  When 
they  become  full  grown  they  leave  the  root  or  stem  and  pupate  in 
the  ground  about  an  inch  beneath  the  surface,  spending  a  few  weeks 
in  this  stage,  at  the  end  of  which  time  the  adult  flies  break  out  of  the 
pupal  shells  and  crawl  out  of  the  ground.  There  is  a  second  brood 
in  June. 

Control:  The  known  measures  for  the  control  of  the  cabbage 
maggot  are  both  preventive  and  curative.  Among  the  former  are  the 
use  of  mechanical  barriers,  such  as  paper  discs  about  the  plant. 
These  discs  may  be  about  three  inches  in  diameter  and  split  from  one 
side  to  the  centre.  They  can  be  cut  very  easily  by  the  use  of  a  tool 
made  for  the  purpose,  and  any  thin  grade  of  cheap  cardboard  or 
tarred  paper  can  be  used.  This  is  placed  about  the  plant  at  the  time 
of  setting  and  pressed  down  firmly  upon  the  ground.  Pressing 
the  ground  firm  and  hard  about  the  stem  immediately  after  plant- 
ing will  be  beneficial,  since  it  will  in  a  measure  prevent  the  young 
maggot  from  burrowing  in  the  ground  near  it.  A  handful  of  tobacco 
dust  sprinkled  in  the  hole  at  the  time  of  planting,  or  a  spoonful  of 
sand  previously  sprinkled  with  kerosene  oil  will  often  prevent  in- 
festation by  acting  as  a  repellant  to  these  insects. 

Destroy  all  remnants  of  plants  after  the  crop  has  been  gathered 
in  the  fall  so  that  the  insects  may  not  breed  or  be  carried  over  winter 
in  them.  Destroy  all  weeds  so  far  as  possible,  especially  wild 
mustard,  seeding  turnips,  etc.,  on  which  the  insects  feed  and  winter. 

Infested  plants  may  be  saved  by  the  immediate  application  of 
one  of  the  following  materials — carbon  bisulphide  injected  into  the 
soil  near  the  plants,  or  carbolic  emulsion  (No.  36).  For  use  dilute 
one  part  of  this  emulsion  with  fifteen  parts  of  water.  Treat  infested 
plants  by  hollowing  out  the  earth  slightly  about  the  plant  and 
applying  the  dilute  emulsion  freely.    (See  Plates  Nos.  21  and  22.) 
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Equal  parts  of  comlnon  salt  and  nitrate  of  soda  applied  either  in 
solution  or  undissolved  about  the  stalk  will  also  kill  the  maggots 
upon  the  roots.  In  fact  nitrate  of  soda  alone  is  very  valuable  for 
this  purpose  not  only  on  account  of  its  insecticidal  value,  but  also 
as  a  fertilizer,  since  it  stimulates  the  plant  to  increased  growth  which 
thus  outgrows  the  injury  already  sustained  from  the  pests. 

Harlequin  Bug.  This  Southern  insect  attacks  many  garden  vege- 
table crops.  Harlequin  bugs  are  sucking  insects  provided  with  a 
stout  beak  or  proboscis  which  they  insert  into  the  tissues  of  the  plant 
and  suck  out  the  sap,  causing  the  leaves  to  wilt,  turn  brown,  and  die. 

The  adults,  gayly  colored  in  black,  orange  and  yellow,  are  about 
one-half  inch  long,  and  emit  a  very  disagreeable  odor  when  crushed. 
The  eggs  are  laid  in  rows  of  six  on  the  under  side  of  the  leaves.  The 
ycung  when  hatched  resemble  the  adults  in  every  respect  except  size, 
a:^d  their  absence  of  wings.  They  hibernate  during  the  winter  in 
the  adult  form  in  bunches  of  weeds,  straw,  piles  of  rubbish,  and 
neglected  fence  comers. 

Control:  Clean,  careful  cultivation  is  essential  to  success  in  con- 
trolling the  harlequin  bug  where  it  Is  known  to  do  damage,  as  they 
cannot  be  destroyed  by  spraying  with  internal  poisons,  since  they  do 
net  eat  the  substance  of  the  plant.  Clean  up,  and  keep  clean  the 
garden  and  truck  patch.  Put  out  piles  of  straw  in  the  field,  and 
when  they  have  collected  there  burn  them.  Plant  a  trap  crop  of  a 
few  plants  of  mustard  or  any  other  they  seem  to  attack  most  severely, 
early  in  the  spring,  and  destroy  the  pests  on  these  when  they  become 
infested,  by  spraying  with  pure  kerosene.  They  can  be  shaken  by 
hand  from  plants  they  infect  into  shallow  pans  containing  tar  or 
kerosene. 

The  young  bugs  (nyphms  can  be  destroyed  by  spraying  with  a  con- 
tact insecticide,  such  as  ten  per  cent,  kerosene  emulsion  (32),  but  this 
strength  unfortunately  is  likely  to  injure  some  vegetable  foliaga  It 
can,  however,  be  used  on  cabbage  plants  with  safety.  The  sooner 
after  hatching  the  young  nymphs  are  treated  the  better  will  be  the 
success.  Should  infestation  by  adult  bugs  become  general  on  some 
plants  or  parts  of  a  patch,  spray  these  with  pure  kerosene,  and  thus 
destroy  the  bugs  as  well  as  the  plants  to  prevent  the  further  spread 
of  the  pests. 

III.  Diseasea  of  Cdbhage, 

Black  Rot.  This  bacterial  disease  of  cabbage  and  some  related 
plants  has  been  reported  from  several  sections  of  this  State  and  is, 
without  doubt,  the  most  destructive  and  least  controllable  cabbage 
disease.  Infection  starts  at  the  margin  of  the  leaves,  which  turn 
yellow  and  later  brown  and  black.    The  veins  of  the  leaves  become 
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black  and  decay.  The  disease  progresses  inward  toward  the  stem, 
and  subsequently  out  again  to  the  infected  leaves.  Leaves  attacked 
in  this  manner  turn  black  and  fall  off  prematurely. 
Control:  Young  infected  plants  should  be  gathered  immediately  and 
burned.  TVTien  a  single  leaf  only  is  infected  the  entire  plant  should 
be  removed  and  destroyed  by  burning.  It  has  not  been  found  pos- 
sible to  check  this  pest  by  spraying  with  a  fungicide. 

The  bacterium  causing  the  disease  lives  in  the  ground  several  years. 
Thus  crop  rotation  is  the  best  means  of  eradicating  the  organism 
Di/  not  plant  cabbage,  cauliflower,  coUards,  or  other  related  plants 
in  ground  on  which  any  of  these  crops  were  grown  and  infected  with 
black  rot  within  the  few  preceding  years.  Before  sowing,  soak  cab- 
bage seed  in  either  a  solution  of  corrosive  sublimate  one  part  to  one 
thousand  of  water  for  fifteen  minutes,  or  in  formalin,  one  part  to  two 
hundred  of  water  for  twenty  minutes. 

Club  Root.  This  is  a  destructive  disease  affecting  cruciferous 
plants.  It  causes  swellings  and  malformations  on  the  roots  varying 
from  slight  nodules  on  the  smaller  rootlets  to  extensive  enlargements 
on  the  main  roots.  The  leaves  of  affected  plants  show  decided  evi- 
dence of  unthriftiness,  and  later  wilt  and  die.  It  is  caused  by  a 
slime  fungus,  and  is  known  to  affect  cabbage,  cauliflower,  rutabaga, 
radishes,  turnips,  certain  mustards,  and  some  weeds.  In  its  early 
stage  the  enlargements  upon  the  roots  may  be  confounded  with  injury 
caused  by  the  cabbage  root  maggot,  but  with  which  it  has  no  connec- 
tion whatever. 

Control:,  Since  the  organism  producing  this  disease  gains  entrance 
to  the  plant  through  the  soil,  where  the  germs  remain  many  years, 
the  best  results  in  controlling  it  have  been  had  in  crop  rotation. 
Destruction  of  infected  plants,  rubbish,  and  cruciferous  weeds,  and 
treating  the  soil  with  a  dressing  of  lime  at  the  rate  of  one  hundred 
bushels  per  acre  every  few  years,  are  also  recommended. 
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No.  24.  Cucumber  pTnnt  wilted  by  effecls  ot  Iflrvae  of  the 
StHppd  cucumber  beelje,  feeiiiDg  nt  ita  roots.  CoHected  ami 
pbotagraphed   by   H.   A.   Surface,    State   Zoolugiiit. 


No.  26.  Root  o(  vine  shown  in  Plate  No.  24,  The 
larvae  ot  the  Striped  cucumber  beetle  bave  eaten  away 
the  entire  coating  of  the  root. 


N«.  as.  M»lb  *t  Squaib  bartr 


No.  28.  Sqnub  plant  almoat  killed  by  borer  at  ooint  where  lines  "«" 
ul  "b"  enm. 
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CELERY. 
I.  Chewing  Insects. 

Papilio  Catei  pillar.  The  larvae  of  the  Swallow-Tail  Butterfly  (Pa- 
pilio  sp.)  are  sometimes  found  feeding  on  the  leaves  of  certain  garden 
crops,  such  as  celery,  parsnips,  carrots,  etc.  These  caterpillars  are 
beautifully  colored  with  green,  black  and  yellow,  and  are  very  con- 
spicuous, although  neither  birds  nor  domestic  fowls  will  eat  them 
because  of  their  disagreeable  odor.  The  adult  is  one  of  our  common 
butterflies. 

Control:  As  this  is  a  chewing  insect,  and  feeds  upon  the  foliage  of 
plants,  it  is  easily  destroyed  with  arsenate  of  lead  (No.  27  a).  Other 
arsenicals  as  recommended  for  chewing  insects  will  also  be  effective. 
However,  neither  celery  nor  other  plants  used  as  human  food  should 
be  sprayed  with  such  poisons,  except  when  young,  since  a  trace  of  this 
poison  would  likely  remain  upon  them  if  they  were  treated  within  a 
few  weeks  of  the  time  of  harvesting.  In  treating  celery  for  chewing 
insects  it  is,  therefore  best  to  use  insect  powder,  Buhach,  or  white 
hellebore  (slug  shot)  dusted  upon  them. 

FleOrBeetlea.     (See  under  BEAN). 

II.  Sucking  Insects. 
Aphids.     (See  under  BEAN). 

III.  Diseases  of  Celery. 

"DampingO^''  The  term  here  used  to  designate  this  fungous  dis- 
ease has  become  common,  no  doubt,  because  of  its  characteristic  effect 
upon  young  plants.  The  part  first^affected  is  ordinaiily  the  stem 
at  or  near  the  surface  of  the  ground.  The  tissues  become  water 
soaked,  lose  their  stiffness  and  the  plants  fall  over.  Nearly  all  gar- 
den vegetables  are  subject  to  this  disease. 

In  the  later  stage  of  growth  it  may  attack  all  parts  of  the  plant,  in- 
cluding the  roots.  On  potatoes,  radishes  and  beans  it  causes  a  char- 
acteristic rot.  It  is  most  conspicuous  and  destructive  as  a  disease 
of  seedlings  in  the  forcing  beds  in  green  houses. 

Control:  No  certain  effective  method  of  preventing  this  disease  is 
known.  All  that  can  be  done  towards  its  control  consists  of  the 
practice  of  general  sanitary  measures.  Provide  good  drainage  for 
the  upper  layer  of  *the  soil.  This  may  be  done  by  placing  the  upper 
layer  upon  a  layer  of  sand  or  charcoal  through  which  the  superfluous 
water  may  drain  freely.  A  little  lime  added  to  the  soil  is  useful  in 
correcting  acidity,  which  condition  is  favorable  to  the  growth  of 
the  fungus.    Proper  ventilation  is  important. 
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Celery  Blights,  Two  distinct  diseases  known  as  "Early  Blight" 
and  "Late  Blight"  cause  injury  to  celery.  The  Early  or  Summer 
Blight  produces  large  irregular  spots  on  the  leaves  and  appears  dur- 
ing the  summer.  It  is  quite  common  in  moist  localities  but  does  not 
usually  injure  the  crop  very  seriously.  The  Late  Blight  is  character- 
ized by  smaller  diseased  areas  on  the  leaves  covered  which  little 
black  spots.  Its  development  is  also  furthered  by  wet  weather.  The 
outside  leaves  become  affected  first  and  wilt,  causing  a  stunting  of 
the  plant.    It  also  affects  celery  in  storage. 

Control:  Spray  the  plants  in  the  field  with  Bordeaux  mixture  (No. 
26  b)  or  when  plants  are  nearly  grown  with  copper  carbonate  solu- 
tion (No.  43).  Celery  affected  in  the  field  should  not  be  stored  for 
any  length  of  time,  but  put  upon  the  market  as  early  as  possible. 

CLOVEB. 

I.  Chewing  Insects. 

Clover  Root-borer.  This  insect^^  accidentally  imported  from  Eu- 
rope, is  known  to  infest  clover  in  several  sections  of  this  State.  The 
injury  is  done  by  the  larvsB  which  feed  upon  the  interior  of  the  main 
roots,  forming  tunnels  extending  through  their  entire  length.  Af- 
fected plants  are  apt  to  break  off  at  the  crown  and  die.  Manmioth 
clover  suffers  most  from  their  attacks.  Common  red  clover  is  also 
seriously  damaged,  but  Alsike  is  considerably  less  subject  to  damage 
by  the  clover  root-borer.  Fields  which  have  been  cropped  for  one  or 
more  seasons  are  the  ones  usually  found  infested,  since  the  roots  of 
the  clover  during  the  first  year  of  growth  seem  too  small  to  tempt  the 
root-borer  to  attack  them. 

The  clover  root-borers  are  the  larvae  of  small  reddish-brown  beetles, 
less  than  one-eighth  inch  in  length.  They  pupate  in  the  tunnels  in 
the  roots  formed  during  their  development  sometime  during  the  latter 
part  of  summer,  and  become  adult  beetles  by  fall.  The  winter  is 
passed  in  the  tunnels  in  the  adult  stage  and  the  eggs  are  laid  in  the 
spring.    Migration  to  new  fields  takes  place  in  May. 

Control:  Since  the  root-borer  never  attacks  the  clover  plants  until 
they  are  one  year  old,  we  have  here  an  effective  means  of  control  in 
the  short  crop  rotation.  Clover  sod  in  the  vicinity  of  infested  areas 
should  be  turned  under  after  the  first  crop  of  hay  has  been  taken 
from  the  field.  Infested  fields  can  be  cleaned  up  by  plowing  imme- 
diately after  cutting  and  exposing  the  roots  to  the  drying  influence 
of  the  sun. 

The  Clover  Leaf-Beetle,  The  leaf  beetle  or  weevil  is  an  important 
enemy  of  clover.  It  feeds  on  the  leaves  of  this  plant  in  both  the  lar- 
val and  adult  stages.    The  larva)  can  be  seen  in  the  spring  as  green 
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slug-like  worms  devouring  the  fresh  foliage  of  clover  plants.  When 
fully  grown  they  are  about  one-half  inch  in  length,  at' which  time 
they  spin  beautiful  fine  meshed  cocoons  near  the  surface  of  the 
ground.    The  mature  beetles  appear  in  July. 

Control:  The  application  of  arsenical  poisons  sprayed  upon  the  in- 
fested plants  would,  without  doubt,  destroy  these  insects.  Fortu- 
nately the  larvae  are  subject  to  the  attacks  of  a  fungus  which  or- 
dinarily holds  them  in  check.  However,  the  fungus  developing  in 
the  bodies  of  these  larvsB  unfavorably  affects  cattle  feeding  upon 
the  plants,  and  care  should  be  taken  to  avoid  pasturing  fields  full 
of  dead  larvae  until  they  have  dried  up  and  fallen  to  the  ground. 

Clover-Seed  Midge.  This  insect  deposits  its  ^gs  in  the  flowers  and 
the  larvae  feed  upon  the  seed  as  it  forms.  The  pest  is  most  detri- 
mental where  clover  is  grown  for  seed  rather  than  for  fodder. 

Control:  Where  these  insects  are  known  to  occur  a  good  practice  is 
to  cut  the  early  crop  wbhp  in  full  head  and  to  depend  on  the  second 
crop  for  seed.  In  this  way  the  seed  will  be  practically  exempt  from 
attack.  Practice  fall  plowing,  use  lime  or  kainit  as  a  fertilizer  and 
sow  some  crop  which  requires  frequent  cultivation. 

Lfocust  The  red-legged  locust  is  the  familiar  "grasshopper''  in 
the  State,  and  often  becomes  severely  destructive  in  some  localities. 

Control:  Where  practicable  spray  with  Paris  green  (26  a)  or 
arsenate  of  lead  (27  a).    Keep  turkeys  in  infested  localities. 

OOBN. 
I.  Olmoing  InsecU. 

Corn-ear  Worm.  The  corn-ear  worm  is  known  in  southern  states 
as  the  cotton  boll-worm,  since  it  there  feeds  upon  the  cptton  boll  and 
is  very  destructive  to  that  crop.  In  this  State  it  is  often  found 
feeding  on  the  ripening  kernels  of  com,  especially  the  sweet  varieties. 
The  ears  attacked  are  thus  rendered  unmarketable  as  fresh  green 
com.  The  "worms"  when  full  grown  are  one  inch  and  a  half  in 
length,  of  a  pale-green  color  with  pink  or  brown  markings.  They 
pupate  just  beneath  the  surface  of  the  ground  in  little  cocoons  of 
silk  intermixed  with  particles  of  soil.  There  they  may  pass  the 
winter,  or  the  adult  may  emerge  about  two  weeks  later  as  a  moth. 
There  are  at  least  two  broods  per  year  in  this  State 

Control:  Hand  picking  is  the  only  practical  remedy.  Infested  ears 
can  be  recognized  readily  on  account  of  the  premature  drying  of  the 
silk,  and  such  ears  can  be  opened  at  the  top  and  the  larvae  found  and 
crushed.  Fall  plowing  will  destroy  the  pupae  in  the  ground  directly, 
or  indirectly  by  exposing  them  to  insectivorous  birds.  We  recom- 
mend spraying  the  com  silk,  as  soon  as  it  forms,  with  arsenate  of 
lead  (No.  27  a). 
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Corn-root  Worms.  Two  species  of  insects  belonging  to  the  genus 
Diabroiica,  In  the  larval  stage  bore  into  the  roots  of  the  com  plant 
and  the  lower  part  of  the  stalk,  beneath  the  surface  of  the  ground, 
and  are  known  as  root  worms.  They  are  slender  white  larvae  about 
three-fourths  of  an  inch  in  length.  The  injury  done  by  these  insects 
sometimes  kills  the  plant  outright,  but  oftener  retards  its  growth  so 
that  it  will  not  mature  before  the  autumn  frosts.  The  Southern 
Boot  Worm  feeds  upon  a  variety  of  plants.  It  bores  into  the  stalks 
of  com.  The  adult  is  a  greenish  yellow  beetle,  with  six  spots  on  each 
wing  cover.  There  are  two  broods  each  year,  and  it  passes  the  win- 
ter in  the  adult  stage.  The  Northern  Root- Worm  feeds  upon  the 
roots  themselves  and  may  become  very  injurious  where  com  is  grown 
in  the  same  ground  several  years  in  succession.  The  adult  of  this 
insect  is  green  in  color  and  feeds  upon  the  silk  and  pollen  of  com  and 
on  the  pollen  of  other  plants. 

Control:  Rotation  of  crops  is  the  most  effective  method  of  ridding 
a  field  of  these  pests.  Clean  cultivation  is  essential.  No  ranedy 
which  can  be  applied  directly  is  known,  but  stimulating  fertilizers, 
such  as  contain  nitrate  of  soda,  applied  early  in  the  season  will  enable 
the  plant  to  outgrow  the  injury  done  by  these  pests. 

Cut-Worms.     (See  under  CABBAGE). 

Wire-Worms,  Thc^e  are  round,  slender,  yellow  creatures,  ranging 
from  one-half  to  more  than  an  inch  in  length.  They  have  hard  glist- 
ening, shell-like  skins  and  six  short  legs  just  behind  the  flattened 
heads.  They  feed  upon  the  roots  of  grains,  com  and  other  grasses, 
also  on  potatoes,  rotten  wood,  etc.  Where  they  are  present  in  the 
soil  in  sufficient  numbers  when  the  plants  are  small  they  often  de- 
stroy them  by  devouring  the  roots.  Replanting  seldom  results  in 
remedying  the^  evil,  as  they  attack  the  young  roots  of  the  second 
planting,  in  turn. 

The  Wire- Worms  are  the  larvse  of  certain  species  of  "Click  Beetles" 
or  "Snapping  Beetles."  These  beetles  appear  quite  early  in  the 
spring  and  may  be  seen  flying  rapidly  in  mid-day.  During  May  and 
June  the  eggs  are  laid  in  grass-land  or  among  weeds.  The  larvse 
hatch  in  mid-summer  and  begin  feeding  on  the  roots,  growing  slowly, 
and  requiring  from  two  to  three  years  to  reach  their  full  size.  They 
pupate  in  the  fall  in  little  earthen  cells  in  the  ground  and  pass  the 
winter  either  in  these  cells  or  as  adult  beetles. 

Control:  It  is  impossible  to  prevent  injury  from  these  insects  by 
treating  the  seed  before  planting.  The  application  of  commercial 
fertilizers  will  not  destroy  the  wire  worms  unless  applied  in  exces- 
sive quantities,  although  their  use  is  recommended  because  of  their 
stimulating  action  upon  the  plants,  which  thus  tend  to  outgrow  in- 
jury. We  have,  however,  a  partial  means  of  protecting  crops  from 
the  ravages  of  this  pest  in  fall  plowing,  crop  rotation,  and  destruc- 


IM 

tion  of  weeds.  Fall  plowing  and  late  cultivation  of  the  soil  will  de- 
stroy the  pupae  in  the  ground  at  this  time.  Since  they  require  at 
least  two  years  to  mature,  a  short  crop  rotation  will  practically  pre- 
vent them  from  establishing  themselves  in  the  soil.  By  keeping  down 
weeds  in  out-of-the-way  places,  they  are  prevented  from  feeding  upon 
the  roots  and  growing  to  maturity  in  these  localities. 

The  Angumois  Grain.  Moth.  The  larvae  of  this  insect  work  on 
wheat,  com,  rye,  oats,  barley  and  peas,  both  in  the  field  and  on  the 
stored  grain.  They  bore  into  the  kernels  and  consume  the  interior, 
leaving  nothing  but  the  thin  shell.  A  single  grain  of  wheat  is  suffi- 
cient to  bring  one  insect  to  maturity,  while  three  or  four  often  de- 
velop in  a  grain  of  corn. 

The  adult  moth  is  a  delicate  little  "miller,"  much  resembling  a 
clothes  moth,  but  somewhat  larger,  measuring  a  little  more  than  half 
an  inch  across  the  extended  wings.  In  color  they  are  brownish  or 
yellowish  white,  with  little  brown  and  black  markings  upon  the 
wings.  The  eggs  of  the  first  generation  are  deposited  in  the  open- 
ing heads  of  wheat  in  the  field.  These  eggs  develop  into  mature 
moths  which,  in  turn,  infest  the  grain  before  it  is  harvested.  There 
are  several  generations  during  the  summer,  and  the  insects  continue 
to  breed  on  grain  in  the  mow  or  bin  as  long  as  the  weather  is  warm. 
Only  the  outside  layers  of  stored  grain  become  infested  in  the  barn. 
If,  however,  the  crop  contained  eggs  at  the  time  of  harvesting,  these 
will  develop  a  generation  which  feed  upon  the  grain  in  all  parts  of 
the  mow  or  stack  of  unthreshed  grain. 

Control:  Thresh  grain  soon  after  harvest,  and  store  in  tight  bins 
or  sacks.  If  the  grain  becomes  infested  in  the  bin  it  should  be  fumi- 
gated with  carbon  bisulphide,  using  one  pound  to  every  one  hundred 
bushels  or  one  hundred  cubic  feet  of  space  in  the  bin.  If  the  grain  is 
not  intended  for  seed,  the  liquid  carbon  bisulphide  may  be  poured 
upon  it  stored  in  a  tight  bin  and  covered  immediately  with  a  wet 
blanket  to  prevent  the  escape  of  the  fumes.  Since,  however,  contact 
of  this  liquid  with  the  grain  may  destroy  its  germinating  power,  in 
fumigation  seed  the  carbon  bisulphide  should  be  poured  into  a  shallow 
pan  which  is  set  in  a  depression  on  it  and  the  whole  covered  over  as 
above  described.  Care  must  be  taken  to  leave  sufficient  space  be- 
tween the  pan  containing  the  liquid  and  the  covering  to  allow  the  es- 
cape of  the  gas.    This  is  done  by  placing  sticks  over  the  pan. 

Corn-Root  Web-Worm.  The  adult  moth  can  be  recognized  from  its 
habit  of  rolling  up  its  wings  while  at  rest,  so  that  it  resembles  a 
small  cylinder.  The  eggs  are  deposited  upon  the  grass  early  in  spring 
from  which  the  larvae  hatch  and  feed  upon  the  stem  of  roots  spinning 
about  them  a  loose  web  or  tube  of  silk.  Com  planted  in  fallow  or 
bare  ground  will  not  become  infested,  nor  will  a  com  patch  near  a 
grass  field. 
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Control:  Ground  to  be  planted  with  com  should  be  plowed  in  the 
fall  and  cultivated  thoroughly. 

Stalk-Borer.  This  "worm"  burrows  into  the  stalk  of  various  plants 
among  them  are  corn,  potato,  tomato  and  large  weeds.  The  stems 
are  broken  or  cut  off  and  wither.  It  hatches  from  an  egg  laid  late 
in  the  summer  by  a  dark-colored  moth. 

Control:  Destroy  insect  by  cutting  out  and  crushing  it  wherever 
found.  Mow  all  large  weeds  three  or  four  times  per  year.  Bum 
stalks  of  potatoes  and  tomato  as  soon  as  crop  is  off. 

White  Onibs.  These  are  the  larvae  of  many  species  of  beetles ; — 
chiefly  the  "June  Bug*'  or  "May  Beetle," — and  are  of  a  yellowish 
white  color,  with  often  a  pinkish  or  greenish  cast;  cylindrical  in 
shape,  wrinkled  and  curved,  their  bodies  end  in  an  enlarged,  obtuse 
terminal  bulb. 

Control:  Same  as  for  Root  Web-Worm. 

In  using  carbon  bisulphide  it  should  always  be  remembered  that 
the  gas  is  poisonous*  if  inhaled  and  explosive  if  fire  be  brought  in  con- 
tact with  it.    Cold  weather  reduces  its  efficiency. 

OOBN. 

II.  Bucking  Insects. 

CJUnchrBug.  Chinch-bugs  were  reported  from  several  sections  of 
this  State  during  1911.  They  attack  corn,  small  grains,  and  grasses. 
Injury  is  done  by  sucking  out  the  juices  from  the  plant  and  injecting 
a  poison. 

They  are  small  bugs  measuring  less  than  one-sixth  of  an  inch  in 
length.  Their  bodies  are  black,  and  wing  covers  snowy-white,  each 
marked  with  a  dark  spot  on  the  outer  edge. 

There  are  two  generations  of  the  chinch-bug  each  year.  They  winter 
over  as  adults,  hiding  in  multitudes  under  rubbish  of  all  kinds,  and 
in  clumps  of  grass.  In  the  spring  they  come  forth  and  lay  thfeir  ^gs 
in  the  grain  and  grass  fields  on  the  roots  of  plants.  From  these  eggs 
hatch,  in  a  few  weeks,  young  red  nymphs,  which  feed  first  upon  the 
roots  and  later  upon  the  plants  above  ground.  They  mature  in  eight 
or  nine  weeks,  and  then  migrate  to  new  pastures.  Although  supplied 
with  wings,  they  crawl  upon  the  ground,  usually  going  from  grain  to 
com  fields  at  this  tima  Here  they  lay  the  eggs  of  the  second  brood, 
which  is  so  destructive  to  the  com  crop. 

Control:  There  is  no  very  satisfactory  means  of  controlling  this 
pest  upon  crops.  As  they  are  suctorial  insects,  the  internal  poisons 
are  not  effective  against  them.  They  can  be  destroyed  by  spraying 
with  pure  kerosene,  but  this  will  also  kill  the  plants.    However,  it  is 
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best  to  sacriflce  in  this  way  a  few  rows  of  corn  on  the  side  of  the 
field  attacked.  This  will  greatly,  lessen  the  nnmber  remaining  to  de- 
posit eggs  for  the  second  brood. 

The  most  successful  means  of  destroying  chinch  bugs  is  by  burn- 
ing over  infested  areas  in  the  fall  after  they  have  taken  refuge  under 
rubbish  and  clumps  of  grass,  just  before  winter  sets  in  or  during 
winter.  All  rubbish  and  litter  not  burned  should  be  plowed  under 
in  the  fall. 

It  is  well  known  that  chinch  bugs  are  subject  to  a  fatal  fungous 
disease  which  destroys  myriads  of  them.  It  is,  however,  not  wise 
to  dex)end  entirely  upon  any  natural  agencies  to  control  this  nor  any 
other  pest. 

Com  Root  Aphids.  The  Com  Root-Aphid  is  a  small  bluish-green, 
sluggish,  soft-bodied  insect  found  living  on  the  roots  of  com,  from 
which  it  sucks  out  the  sap.  It  begins  its  attack  upon  the  plant  as 
soon  as  the  seeds  sprout.  It  may  continue  to  live  upon  the  roots 
during  the  entire  season  unless  the  infested  plant  dies.  It  multiplies 
very  rapidly  and  spreads  by  means  of  the  winged  forms  which  may  be 
bom  with  every  generation  except  the  first. 

The  common  red  ants  of  the  com  fields,  are  mutually  associated 
with  the  root-aphids  and  are  an  important  factor  in  their  spread. 
The  ants  always  accompany  the  aphids,  care  for  them,  protect  them, 
and  carry  their  eggs  through  the  winter.  They  feed,  in  turn,  upon 
the  sweet  exudations  from  the  plant  lice. 

Control:  Destroy  smart- weed,  pigeon-grass,  and  purslane  which 
the  root  aphids  infest.  A  short  crop  rotation,  in  which  two  succes- 
sive crops  of  com  are  never  grown  on  the  same  area,  is  the  most  im- 
portant means  of  getting  rid  of  this  pest.  Fall  plowing  and  deep, 
thorough,  stirring  of  the  soil  in  the  fall  and  early  spring,  and  main- 
tainance  of  soil  fertility,  are  valuable  adjuncts.  The  treatment  of  the 
seed  with  repellants  has  not  proven  to  be  beneficial. 

III.  Diseases  of  Com. 

Smut'.  The  fungous  disease  of  com  known  as  Smut  may  affect  all 
parts  of  the  plant,  although  it  does  most  damage  to  the  ear.  It  pro- 
duces conspicuous  swellings  which  are  at  first  whitish  in  color,  but 
after  the  spores  mature  turn  grayish  black.  These  swellings  finally 
break  and  the  masses  of  spores  they  contain  are  spread  broadcast  by 
the  winds. 

Control:  Because  of  the  general  practice  of  crop  rotation  in  this 
State,  smut  seldom  gets  a  foothold  so  as  to  do  very  much  damage  to 
the  com  crop.  The  fungus  lives  in  the  soil  and  may  be  distributed 
through  manure  or  compost  spread  upon  fields  to  be  planted  to  com 
in  the  spring.    Manure  from  smut-infested  com  should  not  be  ap- 
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plied  on  fields  to  be  planted  to  this  crop  the  same  season.  Individual 
infected  stalks  should  be  removed  from  fields  and  destroyed  and  the 
smut  masses  or  balls  should  be  gathered  and  burned  before  the  spore 
capsules  burst. 

Wilt.  The  Wilt  or  sweet  com  is  a  disease  of  bacterial  origin,  the  . 
affected  plants  dying  by  wilting  and  drying.  Leaves  first  show  the 
signs  of  infection  and  die  one  after  the  other  because  the  water  sup- 
ply through  the  stem  is  cut  off.  The  disease  is  located  within  the 
stalks.  On  cutting  across  the  stalk  of  an  affected  plant  the  threads 
or  fibro-vascular  bundles  appear  yellow  and,  later,  black  in  the  white 
pith.  A  few  moments  after  cutting  the  stalks  a  yellow,  slimy  sub- 
stance exudes  from  the  ends  of  these  threads. 

Control:  Only  such  varieties  of  sweet-corn  as  are  comparatively 
immune  should  be  planted  in  infected  sections.  Plant  seed  from  a 
crop  known  to  have  been  free  from  the  disease.  Practice  crop  rota- 
tion. 

CUCUMBEK. 

I.  CheuHng  Insects. 

Flea-Beetles.  As  all  the  Flea-beetles  belong  to  the  same  sub-family 
and  as  their  habits,  life  history,  effects  and  remedies  are  similar  we 
treat  them  together.  They  can  be  known  by  their  very  small  size^ 
hard  shell,  and  the  enlarged  basal  segment  of  the  hing  1^,  together 
with  the  fact  that  they  are  able  to  jump  suddenly  and  disappear  like 
fleas, — hence  their  common  name. 

They  are  the  first  insects  in  the  spring  to  attack  cucumber  plants, 
eating  fine  round  holes  in  them  before  the  leaves  have  expanded  and 
consequently  inflicting  considerable  injury.  As  the  leaves  grow  the 
holes  enlarge  and  become  conspicuous  with  brown  edges. 

The  larvae  of  most  species  mine  leaves,  feeding  on  the  fleshy  sub- 
stance between  the  two  outer  covers,  but  they  do  not  effect  much  dam- 
age. The  one  generally  called  the  Cucumber  Flea-Beetle  prefers 
potato  leaves  to  those  of  Cucumbers. 

As  they  are  biters  or  chewers  they  can  be  killed  by  the  arsenates. 
Arsenate  of  lead  (No.  27  b)  will  destroy  them.  Bordeaux  mixture 
(No.  42  a)  acts  as  a  repellant  besides  being  useful  as  a  fungicide  or 
remedy  for  plant  diseases.  They  can  be  killed  by  the  thousands  by 
the  use  of  the  tarred  board.  This  consists  of  a  thin  board  nailed  on 
a  cross  pole.  Over  it  tar  or  pitch  is  to  be  smeared.  One  person 
carries  this  board  by  the  pole  or  handle  with  the  tarred  side  toward 
the  plants,  and  another  person  from  the  windward  side  of  the  row 
brushes  the  insects  toward  it.    They  strike  it  and  are  killed. 

Squash  Vine-Borer.  The  insect  or  so-called  "worm"  that  bores  in 
the  stems  of  the  squash  and  pumpkin  is  the  larva  of  a  moth  known 
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as  a  '^clear-wing"  because  it  has  a  space  in  its  hind  wings  that  is 
clear  and  not  covered  with  scales.  The  adult  moth  measures  over 
an  inch  in  extent  of  wings  from  tip  to  tip,  and  has  the  front  wings 
covered  with  dark  green  scales,  There  is  a  conspicuous  tuft  of  red, 
white,  and  black  hairs  on  each  hind  leg  which  is  characteristic  and 
renders  this  moth  easily  determined.    (See  Plates  Nos.  26-28.) 

It  flies  by  day,  as  do  all  the  Clear-wings,  and  at  night  remains 
quiet  on  the  leaves  of  the  plant  its  larvie  infest.  On  this  account  it 
is  easily  found  and  killed  at  night  by  using  lanterns.  It  does  not  fly 
into  lamp  traps.  In  its  flight  it  resembles  a  wasp.  The  moth  passes 
the  winter  in  the  ground,  and  appears  in  this  latitude  about  the  last 
of  June.  It  lays  its  eggs  singly,  either  on  the  vines  or  on  the  stalks 
of  the  leaves.  The  favorite  place  is  toward  the  base  of  the  vine,  but 
we  have  found  them  at  the  top  of  the  leaf  stem.  When  the  larva 
hatches  it  eats  into  the  interior  of  the  vine  or  the  hollow  leaf-stem 
and  follows  the  latter  down  and  enters  the  vine.  The  small  hole 
that  it  makes  can  be  seen,  and  generally  fine  borings  or  dust  (excreta) 
can  be  seen  at  this  hole.  Their  presence  in  the  vine  can  first  be  de- 
tected by  the  presence  of  the  dust  at  the  small  hole.  This  mass  grad- 
ually becomes  larger  and  indicates  their  presence.    (See  Plate  No.  27.) 

Control:  Because  it  is  an  internal  feeder  it  cannot  be  killed  by  an 
insecticide.  It  should  be  cut  out  with  a  sharp  knife,  cutting  length- 
wise of  the  vine,  and  dust  rubbed  on  the  wound  to  facilitate  healing. 
The  vine  should  be  covered  at  intervals  of  a  few  feet  with  damp  earth 
over  the  base  of  the  leaves  so  that  roots  can  be  formed  theje.  After 
the  new  roots  are  formed  the  vine  will  continue  to  grow,  even  though 
it  may  be  cut  off  entirely  at  its  base. 

Plant  early  varieties  of  squash  such  as  the  "Scallop"  and  "Crook- 
neck,"  to  serve  as  trap  crops.  These  will  receive  the  eggs  and  larvfiB 
and  can  then  be  destroyed  by  burning. 

The  Twelve-Spotted  Cucumber-Beetle,  The  adult  of  this  insect  is 
a  greenish-yellow  beetle,  with  six  black  dots  on  each  wing  cover.  It 
is  very  common  on  a  great  many  kinds  of  plants.  The  adult  beetle 
feeds  on  foliage  or  blossoms,  and  the  larva  feeds  on  the  roots  of 
plants.  It  pupates  in  the  ground  and  remains  there  during  the  win- 
ter. There  are  two  broods  each  year,  the  adults  of  the  second  brood 
appearing  during  the  first  half  of  August. 

The  affects  of  this  insect,  the  remedies  to  be  employed,  and  its 
enemies,  are  the  same  as  those  of  the  next  species. 

The  Striped  Cucumber-Beetle.  This  is  one  of  the  earliest  and  most 
destructive  insects  attacking  curcubitaceous  plants.  It  injures  all 
species  of  plants  of  this  family  as  well  as  of  some  others.  The  bee- 
tles are  about  one-fourth  of  an  inch  long,  and  are  yellow,  with  two 
black  stripes  extending  lengthwise  on  each  wing  cover. 
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They  appear  on  plants  by  the  first  of  June,  or  as  soon  tiier«rfter 
as  the  young  plants  come  above  ground,  and  commence  at  on^  to 
eat  ragged  holes  into  the  leaves  and  even  to  chew  off  the  joung  steoa. 
There  are  two  broods  which  overlap,  and  are  thus  not  <:»««''?" 
tinguished.    In  central  Pennsylvania  the  second  brood  ««^^««  J* 
appear  about  the  second  week  of  August.    The  adulte  feed  on  tte 
leaves  and  tender  vines  and  lay  their  eggs  in  the  ground  by  the  roo» 
The  larvse  feed  on  the  roots  and  often  cause  the  plants  to  ^^"^ "° 
die  quickly  without  apparent  cause.    (See  Plates  Nos.  24  and^^-)  ^ 
the  earth  is  carefully  remov^  from  around  the  wilted  plant  the  smu 
white  -worms"  may  be  founded  the  rootlets  and  soft  outer  poroon 
of  the  roots  wiU  be  eaten  away.N;he  pupate  in  the  ground  and  luDer- 

nate  as  adults.  >^  — , 

Control:  Cover  the  plants  with  noting  for  protection.    The  ma^ 
terial  used  in  covering  must  be  of  finer MP^Bh  than  ordinary  ^^^^ 
netting,  since  the  beetles  can  pass  through  *is  ^^^  readily, 
cheese  cloth  is  probably  as  good  as  any.    CiJfr^e  netting  ^*^  «^T^ 
of  proper  size.    Stick  into  the  ground  both  endte^^  ^^^  ^        uke  the 
bent  into  semi-circles  and  crossed  at  right  angla|^^   ,  ^  ^^       .^1^- 
central  wickets  of  a  croquet  ground.    Cover  thenP  ^^^    ^      ,,  .^ 
and  place  loose  earth  on  the  edges  all  the  way  ^K^und    o         ^^^ 
down.    Another  and  quicker  method  is  to  incline  a  i^^^  .  ®  ^^ 

the  plants  and  push  or  drive  it  into  the  ground.    Ove?^^       ^ 
netting  and  cover  the  edges  with  loose  earth.  ^  ttine 

Another  method  of  covering  plants  consists  in  tackiV^  ^ 

around  three  sides  of  two  endboards  and  attaching  a  staH^       ^ 
to  hold  it  upright  when  pushed  into  the  soil.    This  giveT     y^-j^ 
shaped  cover  with  only  two  ends  of  wood,  the  top  and  two  si< 

^®*^^-  Vsmall 

With  all  kinds  of  netting  it  is  essential  that  the  meshes  be\  ^ 

enough  to  keep  out  the  insects,  and  that  the  edges  be  well  cov^ 

with  earth  so  the  insects  will  not  crawl  beneath  them.  *. . 

A  third  and  still  quicker,  and  therefore  more  economical  method,^ 
simply  to  place  the  netting  loosely  and  unsupported  over  the  plant* 
and  fasten  the  edges  down  with  the  loose  earth.    It  should  be  pulledi 
up  at  the  middle  once  about  every  three  days  in  order  to  relieve  tbe\ 
pressure  on  the  plants,  but  if  it  does  not  rain  on  the  earth  and  fasten  ^ 
it  down  the  plants  will  exert  sufficient  pressure  to  support  the  netting 
for  themselves.    After  a  few  weeks  it  can  be  removed  and  stored  for 
another  year. 

Dust  the  plants  with  Paris  green  mixed  with  air-slaked  lime  (No. 
26  b).  Air-slaked  lime  and  turpentine  acts  as  a  repellant.  Dust 
with  finely  powdered  tobacco  or  powdered  tobacco  and  hellebore. 
Put  an  abundance  of  powdered  or  refuse  tobacco  about  the  stems  in 
the  soil  to  keep  the  insects  from  laying  their  eggs  in  the  soil  wbere 
the  young  hatch  and  feed  upon  the  roots. 
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II.  Bucking  Injects. 

Aphids  (See  under  BEAN). 

Stinking  Squash-Bug  or  Stink  Bu^.  The  adult  squash-bug  is  about 
five-eighths  of  an  inch  in  length  and  one-fourth  inch  wide,  with 
antennsB  half  the  length  of  its  body.  The  head  and  back  of  the  body 
and  wing  covers  are  greenish  or  reddish  brown,  while  the  lower  side 
and  abdomen  are  green,  banded  with  yellow.  The  legs  and  antennaB 
are  long  and  slender.  The  suctorial  beak  is  very  long,  sharp  and 
slender,  and  when  not  in  use  is  folded  upon  the  ventral  side  of  the 
body  and  reaches  to  the  base  of  the  hinder  legs.  They  emit  a  very 
disagreeable  odor  when  handled.  They  feed  on  a  variety  of  plants 
toward  the  middle  and  latter  part  of  summer,  in  both  the  nymph  and 
adult  stages.  The  injury  to  the  plants  results  from  the  poisonous 
saliva  which  they  inject  into  the  tissues,  as  well  as  from  the  loss  of 
sap.    The  infested  portions  wither,  crumple  and  die. 

The  eggs  are  laid  on  the  leaves  of  plants,  usually  on  the  under 
side.  In  about  two  weeks  the  young  nymphs  hatch.  These  nymphs 
resemble  tbe  adults  but  are  broader  in  proportion  to  their  length. 
They  do  not  ievelop  wings  until  after  reaching  full  size. 

Control:  Hand  picking  or  shaking  the  bugs  into  a  pan  containing 
a  little  kerosene  is  probably  the  most  practicable  means  of  holding 
these  insects  in  check.  The  adults  can  not  be  destroyed  by  spraying 
with  any  material  that  will  not  at  the  same  time  kill  the  plants.  The 
very  young  nymphs  may  be  destroyed  by  spraying  with  kerosene 
emulsion  containing  eight  or  ten  per  cent  of  oil  (No.  32  a  or  b).  De- 
stroy their  food  plants  as  soon  as  the  crop  is  harvested,  thus  starving 
the  immature  bugs.  Seek  and  destroy  their  egg  masses.  When 
they  cluster  on  a  few  leaves  spray  them  with  jiure  kerosene. 

III.  Diseases  of  Cucumber. 

Dovmy  Mildew.  This  is  one  of  the  most  important  diseases  of 
the  Cucumber.  It  attacks  most  of  the  members  of  the  Cucurbitace» 
or  Gourd  Family,  affecting  also  cantaloupe,  watermelon,  squash, 
pumpkin  and  gherkin.  The  effect  of  the  disease  upon  the  host  is 
shown  by  yellow  spots  upon  the  leaves  which  enlarge  and  run  to- 
gether involving  the  entire  leaf  so  that  it  shrivels  up  and  dies.  The 
older  leaves  are  first  affected  and  the  disease  spreads  out  toward  the 
growing  tip.    Affected  fruits  become  mis-shapen  and  are  unsalable. 

Control:  Spraying  with  Bordeaux  mixture  made  after  the  5-5-50 
formula  (No.  26  c),  is  known  to  control  the  disease.  B^in  the  treat- 
ment before  the  disease  makes  its  appearance,  spraying  the  vines 
once  every  week  or  ten  days  until  six  or  seven  sprayings  lidty^  feeen 
applied. 
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EGG-PLANT. 

I.  Chewing  Insects. 

Flea-Beetle.     (See  under  CUCUMBER.) 
Cut-worms.     (See  under  CABBAGE.) 
Colorado  Potato-Beetle.     (See  under  POTATO.) 
Blister-Beetle.     (See  under  POTATO). 

II.  Sucking  Insects. 
Aphids.     (See  under  BEAN.) 

III.  Diseases  of  Egg-Plant. 

Wilt.  The  sudden  wilting  and  drying  up  of  leaves  aud  stem  of  egg 
plants  should  be  regarded  with  suspicion  if  this  cannot  be  accounted 
for  by  some  mechanical  injury.  Egg-plants,  potatoes  and  tomatoes 
are  subject  to  a  germ  disease  causing  these  symptoms.  When 
potato  vines  are  affected  there  is  a  blackening  of  the  fibro-vascular 
system  of  the  tubers  which  may  lead  to  rotting. 

Control:  Rotation  of  crops  is  the  only  known  means  of  preventing 
infection.  Do  not  grow  egg-plants  or  potatoes  in  ground  where  wilt 
has  been  serious  during  the  previous  year.  There  is  no  known  remedy 
for  plants  after  once  infected. 

Stem  Blight.  This  disease  has  much  the  habit  of  the  damping-off 
fungus  described  under  that  head  in  the  treatment  of  Plant  Diseases 
of  Cabbage  in  this  Bulletin.  It  attacks  young  seedlings  at  the  point 
in  the  stem  just  above  the  ground.  This  portion  becomes  water- 
soaked,  shrivels  up,  and  the  plant  falls  over  and  dies. 

Control:  Same  as  for  Damping-off,  discussed  under  CABBAGE. 

KALE. 
(See  under  CABBAGE  and  CAULIFLOWED.) 

MELONS. 
I.  Chswing  Insects. 

Flea-Beetles.     (See  under  CUCUMBER.) 
Striped  Cucumber-Beetle.     (See  under  CUCUMBER). 
Squash  Vine-Borer.     (See  under  CUCUMBER.) 
Tioelve-Spotted  Cucuml^er-Beetle.     (See  under  CUCUMBER.) 
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II.  Sucking  Insects. 
ApMds.     (See  under  BEAN.) 

III.  Diseases  of  Melons. 

Anth/racnose.  This  disease  effects  the  leaves  and  fruits  of  most 
of  the  cultivated  cucurbits.  Brown  spots  are  formed  on  the  leaves, 
while  water-soaked  sunken  spots  develop  on  the  fruit,  the  whole  of 
which  may  rot  in  time. 

Control:  Spray  with  Bordeaux  mixture  (42  a)  as  soon  as  the 
vines  begin  to  develop  and  repeat  frequently.  * 

Blight  or  Wilt.  This  is  a  bacterial  disease  which  attacks  cucum- 
bers, melons,  pumpkins,  and  squash.  The  disease  is  distributed  by 
insects,  and  as  it  develops,  the  entire  plant  may  be  come  involved, 
the  wilting  taking  place  without  any  apparent  cause.  If  a  cross 
section  of  an  effected  stem  be  made,  one  sees  that  the  sap  tubes  con- 
tain a  milky,  stringy  mass  which  is  made  up  of  the  bacteria. 

Control:  Spray  with  yead  arsenate  (27  a)  or  Paris  green  (26  a) 
to  act  as  a  repellant  to  biting  or  chewing  insects.  A  thorough  spray- 
ing of  lead  arsenate  is  to  be  preferred  as  it  is  more  adhesive  and  will 
remain  longer  on  the  vines.  Practice  crop  rotation.  Bemove  and 
bum  acected  parts  promptly. 

OATS. 

I.  Chewing  Insects. 

Orasshoppers.  These  pests  appear  only  occasionally  in  sufficiently 
large  numbers  to  do  damage  to  crops  in  this  State.  They  feed  upon 
grains  and  grasses  generally.  There  is  but  one  generation  each 
year,  the  young  hatching  from  eggs  in  May  or  June.  When  first  out 
of  the  eggs  they  are  so  small  as  easily  to  escape  detection,  but  as 
they  grow  larger  they  require  more  food  and  their  work  becomes 
noticeable.  When  full  grown  they  lay  their  eggs  in  pods  in  the 
soil,  selecting  dry  situations  in  sod  when  possible.  Each  pod  con- 
tains from  twenty  to  thirty  eggs  and  the  exterior  of  the  ^g-pod  or 
case  is  covered  with  a  water-tight  layer  of  dried  mucus,  thus  pro- 
tecting it  from  the  rigors  of  winter.  The  egg  masses  are  placed  be- 
neath the  surface  of  the  ground  at  a  depth  equal  to  the  length  of  the 
mother's  abdomen. 

Control:  Fall  plowing  is  the  most  efficient  means  of  destroying 
grasshoppers,  as  this  practice  either  buries,  or  breaks  open  the  egg 
pods,  and  exposes  them  to  the  moisture  in  the  ground,  or  makes 
them  accessible  to  birds. 


Its 

Poisoned  baits,  such  as  recommended  for  cut-worms,  can  be  used 
to  kill  grasshoppers.  Paris  green  (No.  30  b)  or  criddle  mixture 
(No.  30  c),  should  be  spread  in  the  locations  where  the  grasshoppers 
feed. 

II.  Sucking  Insects. 

Thrvps.  Everyone  who  has  sojourned  in  the  agricultural  districts 
of  Pennsylvania  during  the  month  of  July  is  familiar  with  the  ap- 
pearance of  the  grass  thrips  or  oat  thrips  or  **oat  midges"  as  they 
are  commonly  called.  They  are  very  small,  brownish  black,  slender 
creatures  and  often  annoy  persons  enjoying  the  cool  shade  under 
trees  near  oats  patches  in  mid-summer.  They  attack  oats,  timothy, 
com  and  other  grasses. 

They  feed  on  the  sap  which  exudes  by  scraping  the  epidermis  from 
the  tender  young  leaves.  They  are  therefore  not  true  suctorial  in- 
sects, neithw  can  they  be  properly  classified  with  the  chewing  in- 
sects. Scars  from  these  scrapings  show  after  the  leaves  become  fully 
unrolled,  when  they  appear  as  blackened  lines  lengthwise  on  the 
leaves.  Oats  which  are  advanced  and  have  headed  out  before  at- 
tacked  show  less  injury. 

Thrips  thrive  best  in  hot  dry  weather,  and  moisture  usually  stops 
their  depredations. 

Control:  The  only  preventive  measures  known  are  clean  culture 
and  destruction  of  rubbish  all  over  the  farm. 

III.  Diseases  of  Oats, 

Rust,  The  Common  Eust  of  grains,  which  attacks  oats,  wheat, 
barley,  and  a  great  many  varieties  of  our  ordinary  grasses,  is  proba- 
bly the  most  important  species  of  the  Rust  Family.  It  produces 
numerous  pustules  of  the  black  or  red  rust  condition  on  the  entire 
surface  of  the  ^jlants  affected,  often  covering  the  leaves  with  the 
reddish,  powdery  spores.  It  is  augmented  by  prolonged  rainy 
weather,  and  at  such  times  often  badly  injures  the  crop. 

Control:  No  treatment  is  possible  except  crop  rotation  and  the 
selection  of  varieties  found  to  be  relatively  resistant. 

Loose  Smut.  This  fungous  disease  of  oats  and  wheat  is  more  or 
less  common  wherever  these  crops  are  grown.  It  attacks  the  kernels 
and  also  the  glumes  or  husks  so  that  the  grains  are  converted  into 
a  loose  mass  of  sooty  spores. 

Infection  takes  place  by  means  of  spores  of  the  disease  on  the  soed 
which  germinate  at  the  same  time  as  the  seed  oats  in  the  ground. 

Control:  The  hot- water  treatment  has  been  found  to  give  good 
results  in  destroying  the  spores  of  loose  smut  on  both  oats  and  wheats 
This  consists  of  immersing  the  seed  for  ten  minutes  in  water  at  a  t&ax^ 
perature  of  132^  Fahrenheit    Seed  can  be  put  isxtQ  a  basket,  per- 
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forated  tin  kettle,  or  sack  made  of  loosely  woven  materal.  In  prac- 
tice it  is  found  desirable  to  throw  the  seed  into  cold  water.  The 
smutted  grains  will  float  on  top  and  can  be  skimmed  off.  Next  the 
seed  should  be  dipped  in  warm  water  of  about  110*^  to  120®  P.,  in 
order  that  the  temperature  of  the  hot  water  may  not  be  reduced  to 
any  considerable  extent.  Finally  the  seed  is  to  be  immersed  in  hot 
water  at  a  temperature  of  not  less  than  130°  P.,  and  kept  there  for 
ten  minutes. 

Immersing  the  seed  in  a  solution  of  formalin  (No.  46  a) ,  for  about 
ten  minutes  and  then  spreading  it  out  on  heaps  and  covering  for 
two  hours  is  also  effective  in  destroying  the  germs  of  smut.  After 
two  hours  the  grain  should  be  spread  out  and  dried  as  rapidly  as 
possible.  Treated  seed  should  be  kept  away  from  further  sources 
of  infection  until  time  of  seeding  as  it  is  subject  to  reinfection. 


ONION. 

I.  Chewing  ItvsecU. 
Cut-worms,     (See  under  CORN.) 

II.  Sticking  Insects. 

Onion  Maggot.  The  Onion  Maggot  resemblob  lLo  i  a bbM;^e  Maggot 
in  appearance  and  life  history.  The  adult  is  a  two-wiiigcu  ily  which 
deposits  its  small  white  eggs  on  the  bulbs  or  Iohci*  leaves  of  the 
young  plant.  In  about  two  weeks  the  young  hatch  aud  bore  Into  the 
bulbs,  consuming  the  entire  bulb,  when  they  pass  on  to  aiii^ther.  Tlie 
maggots  are  of  a  dull  white  color,  pointed  at  the  front  end,  anrl  wbi'n 
mature  about  a  half  inch  in  length.  They  pupate  in  the  cardr  near 
the  host  plant,  and  the  adults  emerge  about  six  weeks  after  tup  .'\;-^ 
were  laid.    There  are  at  least  two  generations  each  season. 

Control:  Important  factors  in  the  control  of  the  onion  maggcit  are 
crop  rotation  and  the  destruction  of  rubbish.  Infested  pLi**:8  can 
be  treated  with  carbon  bisulphide,  a  small  quantity  poured  iuto  a 
hole  near  the  infested  plant,  carbolic  emulsion  (No.  36)  or  .n'trate 
of  soda  and  salt,  as  recommended  for  cabbage-root  maggot. 

Onion  Thrips.  This  species  of  thrip  is  often  very  injurious  to 
onions,  which  they  sometimes  attack  in  great  numbers.  They  in- 
jure the  leaves  by  puncturing  them  with  their  beaks,  leaving  every- 
where small,  grayish  or  yellow  dots.  Seriously  infested  onions  turn 
gray,  then  yellow,  and  lose  their  vitality. 

Control:  Spray  with  tobacco  decoction  or  extract  (No.  41  a)  to 
which  two  per  cent  of  kerosene  emulsion  (No.  32)  has  been  added. 
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III.  Diseases  of  Onions. 

Onion  Mildew.  This  is  a  downy  mildew  appearing  on  onions  late 
in  June,  and  especially  affecting  plants  grown  for  seed.  The  af- 
fected leaves  become  covered  with  a  violet,  downy  growth,  which 
later  turns  to  a  lighter  colored  mold.  The  affected  areas  collapse 
and  dry,  thus  giving  the  plant  a  ragged  appearance. 

Control:  Spraying  with  Bordeaux  mixture  (No.  42  a)  two  or  three 
times  before  the  middle  of  June  is  recommended.  In  order  to  cause 
the  spray  to  adhere  to  the  foliage  add  two  pounds  of  resin  soap  or 
two  or  three  gallons  of  resin-lye  mixture  (No.  47)  to  each  fifty  gal- 
lons of  Bordeaux  mixture. 

After  the  disease  is  present  in  young  onions  it  may  be  checked  by 
gathering  and  destroying  the  affected  tops.  Recovery  in  the  case 
of  older  onions  is  seldom.  Crop  rotation  and  the  burning  of  rubbish 
is  necessary  to  eradicate  the  disease. 

Smut.  This  disease  is  characterized  by  the  appearance  of  dark 
spots  just  below  the  knee  of  the  first  leaf  of  the  young  plant  soon 
after  growth  begins.  Other  leaves  become  similarly  infected  and  the 
disease  may  cover  the  entire  plant.  The  affected  leaves  wither  and 
die  and  the  fungus  upon  them  ripens  masses  of  spore  powder.  This 
is  washed  into  the  soil,  which  harbors  the  infection.  The  spores 
may  also  be  disseminated  through  the  agency  of  the  seed. 

Control:  Practice  crop  rotation.  Soak  the  seed  for  fifteen  minutes 
in  a  solution  of  one  ounce  of  formalin  in  two  gallons  of  water  or 
transplant  them  from  a  bed  of  soil  free  from  the  fungus  in  which 
they  have  been  grown.  Treating  the  land  by  drilling  in  with  the 
seed  a  mixture  of  sulphur  and  lime  (No.  46)  is  recommended.  Do 
not  plant  in  soil  that  was  previously  infected. 


PEA. 

I.  Chewing  Insects. 

Pea-Weevil,  The  pea-weevil  differs  from  the  bean-weevil  in  size, 
being  larger,  and,  in  that  only  one  works  in  a  single  pea  at  a  time; 
also,  it  does  not  continue  to  work  in  dried,  stored  peas.  The  eggs 
are  laid  in  the  growing  pods  of  the  plant,  and  only  one  generation 
develops  each  year.  The  beetles  remain  in  the  pea  until  the  time  of 
planting,  if  stored  at  ordinary  temperatures  of  winter,  but  if  the 
seeds  are  kept  where  it  is  warm,  many  emerge  and  die  before  spring. 

Control:  Storing  the  seed  in  a  warm  place  during  winter  will  tend 
to  cause  the  beetles  to  emerge  and  die.  Fumigation  with  carbon  bi- 
sulphide at  the  time  of  shelling  (No.  37  a)  is  the  surest  means  of  de- 
stroying these  pests. 


201 

II.  Sucking  Insects. 
Aphids.     (Bee  under  BEAN). 

III.  Diseases  of  Pea. 
Powdery  Mildeto.     (See  under  BEAN). 

POTATO. 
I.  Chewing  Insects, 

BlisierBceiles.     (See  under  BEET). 

Colorado  Potato-Beetle.  This  insect,  called  commonly  the  "Potato 
Bug"  or  Striped  Potato  Beetle,  passes  the  winter  in  the  pupal  and 
adult  stages  and  appears  in  the  spring,  feeding  upon  the  young 
potato  plants  as  they  are  issuing  from  the  ground.  Their  bright 
yellow  eggs  are  laid  in  clusters  on  the  under  side  of  the  leaves,  and 
from  these  hatch,  in  a  short  time,  livid,  reddish,  grub-like  larvfiB 
which  feed  greedily  upon  the  plants.  They  mature  about  mid-sum- 
mer and  a  second  brood  of  larvfiB  follows  shortly  thereafter,  which 
xusually  result  in  a  fall  brood  of  beetles  hibernating  over  winter. 

Control:  Paris  green  is  the  poison  now  most  used  in  destroying 
potato  bugs.  It  can  be  applied  either  as  a  spray  (No.  26  a)  (the 
addition  of  one  pound  of  fresh  lime,  slacked,  to  the  above  will 
neutralize  the  free  acid  in  the  "green"  and  prevent  burning  the 
foliage),  or  in  the  dry  state  either  pure  by  means  of  "blow  guns" 
or  better  mixed  thoroughly  at  the  rate  of  about  one  pound  to  fifty 
of  some  inert  material  such  as  air-slaked  lime,  wood  ashes,  dry  road 
dust,  (No.  26  b),  etc.  In  the  dry  form  it  will  adhere  to  the  foliage 
best  when  applied  while  the  plants  are  wet  with  dew.  Arsenate  of 
lead  (No.  27  b)  or  (No.  27  c)  is  also  rapidly  effective  in  destroying 
potato  beetles. 

It  is  important  that  the  second  brood  of  larvae  be  destroyed,  as 
well  as  the  first,  since  the  insects  maturing  from  this  brood  pass  th§ 
winter  and  thus  insure  infestation  of  the  following  year's  crop. 

Flea-Beetle.     (See  under  CUCUMBER). 

Potato  Stalk-horer.  An  insect  which  is  responsible  for  great  and 
apparently  increasing  damage  to  the  potato  growing  industry  of  this 
State  is  the  Potato  Stalk-borer. 

The  adult  is  a  small  ashen-gray  weevil  about  one-sixth  of  an  inch 
in  length.  It  has  a  black  snout  and  is  marked  with  three  black 
spots  at  the  base  of  the  wing  covers.  The  eggs  are  laid  in  the  stems 
and  larger  branches  of  the  potato  vine^  and  some  allied  plants,  as 
Jimson-weed  and  horse-nettle.    From  these  eggs  hatch  white  larvse 
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which  feed  upon  the  interior  of  the  stalks,  causing  them  to  wilt  and 
die.  Pupation  takes  place  inside  the  stalks  about  the  time  the  potato 
crop  is  harvested,  and  the  beetles  mature  shortly  afterward.  Ihey 
spend  the  winter  in  the  adult  stage  inside  the  vines. 

Control:  Gathering  and  burning  the  infested  vines  in  the  fall  just 
after  the  crop  is  harvested  is  the  simplest  and  most  effective  method 
of  controling  the  stalk  borer.  Destroy  weeds  also  which  they  are 
known  to  infest. 

II.  Slicking  Insects. 

Aphids.     (See  under  BEAN.) 

III.  Diseases  of  Potato. 

Blackleg.  This  is  the  common  name  by  which  a  recently  intro- 
duced bacterial  disease  is  known.  It  affects  the  lower  part  of  the 
stem  and  the  tubers  of  the  potato.  The  stalks  show  the  first  signs 
of  the  disease  when  they  are  six  or  eight  inches  high  and  have  made 
vigorous  growth  during  moist  weather.  Affected  plants  grow  un- 
naturally upright,  are  plainly  unthrifty,  light  green  in  color  and  un- 
dersize.  The  lower  part  of  the  stem  turns  black  at  or  beneath  the 
surface  of  the  ground.  This  blackened  area  becomes  soft  and  rots, 
as  do  the  tubers  when  the  disease  has  invaded  them. 

Control:  Do  not  plant  seed  from  infected  fields  nor  in  infected  soil 
No  potatoes  but  those  free  from  even  the  least  appearance  of  injury 
should  be  planted.  Eeject  all  seed  which  has  wounds,  cracks,  and  de- 
cayed areas.  It  is  believed  the  germs  of  this  disease  remain  in  the 
soil  for  some  time.  If  seed,  the  source  of  which  is  unknown  to  the 
planter,  be  treated  with  a  solution  of  formalin  (45  a)  as  recommended 
for  Scab,  there  may  be  no  danger  of  introducing  this  serious  malady 
into  our  fields. 

Dry  Rot.  This  disease  first  causes  a  decay  of  the  stems  and  main 
roots,  thus  producing  a  wilt  of  the  stalks  and  often  causing  them  to 
fall  over  on  the  ground.  The  tubers  are  also  affected  and  show  a 
black  ring  just  beneath  the  surface  when  cut.  Such  potatoes  when 
stored  develop  a  dry  rot. 

Control:  Since  the  fungus  lives  for  a  considerable  time  in  the  soil, 
crop  rotation  is  essential  whenever  dry  rot  becomes  of  serious  im- 
portance. The  use  of  pure  seed  is  necessary  to  the  control  of  the  dis- 
ease. All  diseased  potatoes  should  be  destroyed  by  burning.  Seed 
which  may  have  come  in  contact  with  disease  germs  should  be  treated 
by  dipping  into  a  solution  of  formalin  (45  a)  as  recommended  for 
8cah. 

Early  Blight.  The  early  blight  of  potato  is  a  leaf  disease  causing 
circular  or  elliptical  brown  spots  marked  with  concentric  rings. 
They  may  occur  on  any  part  of  th«  leaf  but  usually  appear  on  tlie 
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edges  of  injury  to  the  tissues.  Leaf -beetles,  therefore,  as  well  as  the 
potato-beetles  superinduce  an  attack  of  the  early  blight  by  producing 
places  for  entrance  of  the  fungus.  It  flourishes  most  vigorously 
during  moist  weather  and  may  destroy  entire  leaves.  The  injury  to 
the  plant  thus  resulting  is  serious;  the  vines  dry  up  and  growth  of 
tubers  is  checked.  This  disease  must  not  be  mistaken  for  tip  bum  of 
the  leaves, — a  condition  caused  entirely  by  the  absence  of  sufficient 
moisture  in  the  ground  to  maintain  the  growth  of  the  plants. 

Control:  Spraying  with  Bordeaux  mixture  every  ten  days  or  two 
weeks,  beginning  when  the  plants  are  six  or  eight  inches  high,  has 
been  found  to  reduce  to  a  small  minimum  the  injury  done  by  the 
early  blight  of  potatoes. 

Late  Blight.  The  disease  known  as  Late  Blight  of  the  potato,  is 
more  or  less  widely  distributed  over  the  northeastern  part  of  the 
United  States.  It  is  very  destructive  only  when  climatic  conditions 
are  favorable  to  the  growth  of  the  fungus  producing  the  injury. 
Warm,  moist,  murky  weather  is  most  favorable  for  its  development. 
It  does  not  appear  before  the  last  days  of  July,  and  is  most  abundant 
during  August.  A  few  hot  and  wet  days  at  this  season  often  suffice 
to  give  it  a  start,  and  then  it  spreads  quite  rapidly  over  large  areas. 
Hot  dry  weather  checks  its  spread. 

The  spots  on  the  leaves  affected  with  late  blight  are  dark  brown 
in  wet  weather,  and  present  a  water  soaked  appearance.  When  dry 
tbey  are  of  a  lighter  color,  but  at  no  time  do  they  have  the  rings  so 
characteristic  of  early  blight.  Generally  there  is  no  stem  injury, 
but  sometimes  the  trouble  extends  to  the  stem.  The  fungus  developes 
a  dry  rot  upon  the  tubers,  and  this  injury  to  the  tissues  exposes  them 
to  other  rots  both  in  the  field  and  in  storage. 

Control:  It  is  well  known  that  some  varieties  are  far  more  resist- 
ant to  blight  than  are  others,  and  in  regions  where  the  infection  is 
known  to  be  present  such  comparatively  immune  or  resistant  sorts 
should  be  grown. 

Some  of  the  common  varieties  of  potatoes  grown  in  this  State 
which  have  shown  the  greatest  resistance  to  late  blight  are  Apollo, 
Eureka,  Irish  Cobbler,  Quick  Lunch,  American  Wonder,  Early  Bose, 
and  Rural  New  Yorker  No.  2.  The  disease  can  be  prevented  by 
spraying  the  plants  with  5-5-50  Bordeaux  mixture  (26  b)  beginning 
when  they  are  about  six  inches  high,  and  repeating  the  treatment 
every  ten  days  or  two  weeks  until  three  thorough  applications  have 
been  made.  Since  the  disease  is  carried  over  winter  in  the  potatoes 
no  seed  from  infected  crops  should  be  planted. 

Scah,  Potato  Scab  is  a  widely  distributed  disease,  and  affects 
not  only  the  potato  but  beets  and  turnips.  It  produces  on  the  sur- 
face of  the  roots  or  tubers  a  rough,  corky,  discolored,  scaly  spot  or 
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pit  familiar  to  growers  and  consumers  alike,  but  too  commonly  called 
**worm  holes."  The  fungus  gains  entrance  through  the  lenticels  and 
when  once  established  spreads  over  a  considerable  area.  These 
areas  are  more  or  less  sunken  when  the  tuber  is  attacked  early  in 
its  period  of  growth,  while  those  infected  later  are  marked  with 
crusts,  pits  or  scabby  areas. 

The  disease  may  spread  from  infected  specimens  in  the  bin  to 
healthy  tubers. 

Control:  Plant  only  clean  seed,  free  from  diseases  and  blemishes. 
Rotate  crops.  Treat  seed,  not  known  to  be  absolutely  free  from  dis- 
ease spores  by  immersing  it  for  two  hours  in  a  solution  of  formalin 
(No.  45  a),  or  seed  may  be  treated  in  the  following  manner: 

"Dump  the  sack  of  potatoes  onto  the  bam  floor,  and  if  the  floor  is 
tight  so  much  the  better,  and  spray  them  with  this  formalin  mixture, 
so  that  they  are  all  wet;  if  necessary  turn  them  over.  Now  empty 
another  sack  of  potatoes  on  the  pile  and  wet  these,  and  continue  this 
until  you  have  a  full  pile  of  probably  25  or  50  bushels.  Cover  them 
with  a  canvas  or  blanket  and  allow  them  to  remain  for  four  or  five 
hours;  not  much  more.  Then  spread  them  and  get  them  dry  as 
quickly  as  possible." 

A  solution  of  corrosive  sublimate  one  ounce  in  eight  gallons  of 
water  is  also  effective. 

Seed  to  be  dipped  should  be  put  into  sacks  of  loose^meshed  material 
in  order  that  they  may  be  immersed  into  the  vessels  containing  the 
liquid  and  removed  with  facility.  After  treating  they  should  be 
planted  immediately  or  spread  upon  a  clean  floor  and  dried. 

Corrosive  sublimate  is  a  deadly  poison  and  potatoes  dipped  in  this 
material  must  not  be  eaten  nor  fed  to  stock. 

RADISH. 
I.  Slicking  Insects. 

Aphids.     (See  under  BEAN.) 

Root-Maggot.     (See  under  CABBAGE.)     (See  Plate  No.  23.) 

II.  Diseases  of  Radish. 

Chih  Root.     (See  under  CABBAGE.) 
Dotoney  Mildew.     (See  under  CABBAGE.) 

RYE. 
I.  Diseases  of  Rye. 
Ergot.  Rye,  together  with  a  few  other  common  grasses,  is  subject 
to  infection  by  the  ergot, — producing  fungus  on  the  ear  or  "head." 
It  is  never  a  serious  pest  on  account  of  its  effect  upon  the  host  plant, 
but  when  the  infected  portion  of  the  plant  is  eaten  by  cattle  at  a 
certain  stage  of  its  development,  a  disease  known  as  ergotism  is  pro- 
duced. 
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The  presence  of  ergot  in  rye  may  be  noted  by  the  formation  of  a 
conspicuous  curved  black  horn  or  spur  which  replaces  the  grain  in  the 
head. 

Control:  Proper  precaution  in  the  selection  of  seed,  together  with 
thorough  preparation  of  the  land,  will  prevent  the  danger  of  infec- 
tion of  rye  with  ergot. 

8QUA8H. 

(The  pests  of  squash  are  much  the  same  as  those  of  cucumber  and 
pumpkin,  melon,  which  see.) 

STRAWBERRY. 
I.  Chewing  Insects, 

Leaf-Roller,  The  strawberry  leaf-roller  is  a  small,  brownish  cater- 
pillar with  a  shining,  yellow  head,  that  folds  the  leaves  of  the  straw- 
berry plant  by  binding  together  the  edges  with  its  silken  web.  In- 
side of  this  protected  nest  it  feeds  upon  the  substance  of  the  leaf, 
which  turns  brown  as  though  scorched. 

The  adult  is  a  reddish-brown  moth  expanding  about  one-half  inch. 
The  eggs  for  the  first  brood  are  laid  upon  the  plants  in  the  spring. 
The  larvae  attain  full  growth  in  June,  when  they  are  about  one-half 
inch  long.  They  pupate  within  the  rolled  leaf  and  the  adult  emerges 
about  mid-summer.  There  is  a  second  brood  of  eater-pillars  which 
pass  the  winter  in  the  pupal  stage. 

Control:  Mow  the  strawberry  patch  as  soon  as  the  crop  is  har- 
vested, and  when  dry  bum  it  over.  This  will  destroy  the  leaf-roller 
and  some  other  insects  and  also  the  spores  of  fungous  diseases.  The 
insects  of  the  second  brood  can  be  destroyed  by  the  application  of 
arsenates,  as  recommended  for  other  chewing  insects. 

Strawberry  Crown-Borer,  This  insect  is  responsible  for  consid- 
erable damage  in  some  sections  of  this  State,  old  strawberry  fields 
being  particularly  liable  to  injury.  It  is  a  small,  whitish,  footless 
larva,  about  one-fifth  of  an  inch  long,  and  lives  in  the  crown  of  the 
strawberry-plant,  feeding  upon  the  tissues.  It  hollows  out  the 
crown  in  a  manner  that  nothing  remains  of  the  plant  but  a  hollow 
shell  to  which  the  roots  are  attached. 

The  adult  is  a  dark  colored  Snout  Beetle,  about  half  an  inch  in 
length.  The  eggs  are  deposited  on  the  crown  in  the  spring.  The 
mature  adults  appear  from  August  to  October,  when  they  feed  upon 
the  strawberry  plants.    They  pass  the  winter  as  adults. 

Control:  If  strawberry  beds  are  fruited  only  once  or  twice  this 
pest  is  rarely  troublesome.  Infested  fields  should  be  plowed  under 
late  in  June  or  early  in  July.    Any  plants  used  for  the  new  planta- 
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tion  should  be  removed  early  to  avoid  transplanting  eggs  upon  them. 
Spraying  with  arsenicals,  such  as  arsenate  of  lead  (No.  27  a)  at  the 
same  time  the  adults  are  feeding  upon  the  plants,  will  kill  many  of 
them.    Burning  over  of  the  fields  after  picking  is  also  beneficial. 

StratolerryWeevil.  This  small,  black  Snout-Beetle  deposits  eggs 
in  the  buds  of  strawberries,  raspberries  and  blackberries,  and  then 
gnaws  into  the  stem  a  short  distance  below,  causing  the  buds  to 
droop  and  wilt.  From  the  eggs  hatch  little  grubs  which  feed  and 
develop  in  the  bud,  becoming  full  grown  in  a  few  weeks.  They 
pupate  in  the  bud.  The  adult  beetles  emerge  about  five  weeks  after 
the  eggs  are  laid  and  migrate  to  other  flowers,  which  they  infest. 

Centrol:  Practice  clean  cultivation.  Plant  chiefly  pistillate 
varieties  for  the  crop.  Plant  early  staminate  varieties  as  decoys, 
and  destroy  these  when  infested.  A  perfect  preventive  consists  in 
covering  the  strawberry  beds  with  mosquito  netting. 

White  Orub  or  Orub  Worm,     (See  under  CABBAGE.) 

II.  Sucking  Insects, 

Root-Aphids.  Certain  species  of  aphids  live  upon  the  roots  of  a 
variety  of  garden  vegetables.  The  primary  injury  is  done  to  the 
plants  by  the  irritation  and  loss  of  sap  incident  to  their  method  of 
feeding  upon  the  roots.  They  are  also  accompanied  by  ants  which 
tunnel  around  the  roots,  thus  detaching  them  from  the  ground. 

Control:  Select  clean  plants  and  avoid  planting  on  ground  cropped 
with  melons  or  cucumbers  the  previous  season.  Infested  plants  may 
be  saved  by  applying  tobacco  either  in  the  form  of  leaves,  dust  or 
stems  spread  liberally  about  the  roots  or  tobacco  decoction  made  by 
steeping  tobacco  in  water  (41  a).  Dip  roots  of  infested  plants  into 
tobacco  decoction  before  planting. 

III.  Diseases  «/  Strawberry. 

Leaf  Spot.  The  commonest  disease  of  the  strawberry  is  the  leaf 
spot,  sometimes  also  called  "leaf  blight.'*  Its  characteristic  appear- 
ance is  the  small  discolored  spots  which  develop  about  the  time  of 
blossoming.  These  spots  are  at  first  reddish  or  purplish,  and  as  they 
spread  and  coalesce  the  centres  turn  whitish.  There  is  a  difference 
in  the  susceptibility  of  varieties  although  all  kinds  are  more  or  lees 
subject  to  injury  from  this  disease.  Among  the  most  resistant  varie- 
ties are  such  as  Brandywine  and  Marshall. 

Control:  Plant  only  healthy  plants.  Spray  the  plants  with  Bor- 
deaux mixture  (42  a)  before  time  of  blossoming.  Mow  and  bum 
over  diseased  patches  soon  after  harvesting  the  crop. 
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SWEET  POTATO. 
I.  Chewing  Insects. 

Flea-Beetle:  (See  under  CUCUMBEB.) 

Tortoise-Beetles.  Several  species  of  leaf-eating  insects  are  com- 
monly known  bj  this  name  because  of  their  resemblance^  in  shape^ 
to  a  tortoise.  Some  are  also  called  ^'Gold  Bugs/'  since  they  are  of 
a  beautiful  metallic  yellow  color.  They  often  injure  sweet  potato 
plants  by  devouring  the  foliage  both  in  the  forcing  beds  and  after 
the  plants  are  set  out.  The  damage  to  young  plants  is  often  serious 
when  they  are  attacked  before  they  get  a  start. 

The  insects  pass  the  winter  in  the  mature  beetle  stage  in  crevices, 
under  bark,  and  in  similar  dry  places  where  they  can  find  shelter. 
They  appear  first  in  May  and  feed  upon  the  foliage,  eating  roundish 
holes  in  the  leaves.  The  eggs  are  laid  singly  on  the  leaf  stems,  or 
on  the  under  sides  of  the  leaves,  and  covered  with  a  small  mass  of 
black  excrement.  The  larvae  appear  in  a  week  and  feed  upon  the 
foliage.  They  are  flattened,  oval  creatures  with  processes  or  spines 
at  the  sides.  By  the  middle  of  July  they  are  full  grown  and  pupate. 
The  new  brood  appears  in  August. 

Control:  Young  plants  can  be  protected  at  the  time  of  transplant- 
ing by  dipping  them  into  a  mixture  of  arsenate  of  lead  paste,  one 
pound  to  eight  or  ten  gallons  of  water.  This  will  kill  off  the  adult 
beetles  as  soon  as  they  begin  to  feed.  If  the  plants  are  attacked  in 
the  forcing  beds,  or  later,  in  the  field  they  should  be  sprayed  with 
arsenate  of  lead  mixture  using  from  two  to  three  pounds  of  the 
paste  or  one-half  this  quantity  of  the  dry  powder  to  each  fifty  gal- 
lons of  water. 

II.  Diseases  of  Sweet  Potato. 

Black  Rot.  This  disease  may  appear  in  the  forcing  bed  upon  the 
roots  of  the  seedlings,  either  as  a  result  of  usi^g  infested  seed  or  plant- 
ing in  soil  containing  the  fungi.  Such  plants  appear  black  on  the 
shank  or  lower  part  of  the  stem  and  roots.  Upon  the  full  grown 
roots  the  disease  appears  in  the  form  of  dark  patches  or  decayed 
spots  of  various  sizes  which  are  of  a  green  color  beneath  the  skin. 

Control:  Avoid  planting  infected  seed.  Examine  seedlings  before 
transplanting  and  reject  all  showing  discolorations  on  the  shank  or 
roots.  Botate  crops.  Avoid  the  accumulation  of  water  in  the  forc- 
ing beds. 
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TOBACCO. 
I.  Chewing  Insects. 

Cut-worms.     (See  under  CABBAGE.) 

Flea-Beetle.     (See  under  CUCUMBER). 

Orasshoppers.     ( See  under  OATS ) . 

Horn-Worms.  These  are  the  ordinary  green  tobacco  worms  and  are 
common  in  all  sections  of  the  State  where  tobacco  is  grown.  They 
feed  also  upon  the  tomato  and  are  thus  sometimes  known  as  the  ^To- 
mato Worm."  There  are  two  common  species  with  similar  life  history 
and  habits. 

The  "Tobacco  Worm"  is  green  in  color,  with  oblique  bands  of  white 
on  the  sides  of  its  body,  and  supplied  with  a  stout  horn  on  the  poet- 
erior  end.  When  full  grown  it  measures  from  three  to  four  inches 
in  length. 

The  eggs  are  small  greenish-white  bodies,  placed  singly,  generally 
on  the  under  side  of  the  leaves.  The  young  hatch  in  three  or  four 
days  and  begin  to  feed  upon  the  leaves,  confining  themselves  to  the 
more  tender  parts,  but  later  in  their  development  devour  the  entire 
leaves,  with  the  exception  of  the  mid-rib. 

The  pupae  are  brown,  cylindrical  objects,  and  may  be  known  by  the 
handle-like  process  at  one  end,  which  contains  the  tongue  of  the  in 
sect.  These  pass  the  winter  a  few  inches  beneath  the  surface  of  the 
ground. 

The  adult  insects  are  S*phinx  Moths  with  stout,  narrow  wings  and 
long,  slender  tongues.  They  are  of  a  dull  grayish  color,  flying  swiftly 
in  evenings  and  by  night,  when  they  feed  on  the  nectar  of  the  long- 
tubed  flowers,  such  as  the  Jimson  weed  and  Four  O'clock. 

Control:  The  common  method  of  destroying  tobacco  worms  has  been 
that  of  hand-picking.  This  is  probably  as  good  as  any  where  there  are 
but  a  few  worms  found  infesting  the  plants.  In  case  of  general  in- 
festation, however,  there  is  no  more  economical  means  of  killing  the 
"worms"  than  by  spraying  with  an  arsenical  poison,  such  as  arsenate 
of  lead  (No.  27  a)  or  Paris  green  (No.  26  a).  The  spray  should  be  ap- 
plied when  the  worms  are  quite  small  and  before  they  have  a  chance 
to  do  much  damage.  A  knapsack  sprayer  is  a  convenient  type  to 
use  for  spraying  tobacco,  in  the  field.  The  poison  can  also  be  applied 
in  the  dry  form. 

The  adult  moths  can  be  poisoned  at  the  time  they  visit  the  flowers 
of  the  Jimson  weed  by  poisoning  with  strychnine. 

Tobacco  worms  are  subject  to  the  attacks  of  several  important 
natural  enemies  which  tend  to  hold  this  pest  in  check.  The  principal 
enemy  is  without  doubt  a  small,  four-winged  insect  which  lives  in 


the  larval  stage  inside  the  body  of  the  wonn.  Hiis  fly  lays  its  eggs 
upon  the  outside  of  the  tobacco  wonn.  The  lary»  hatching  from  these 
eggs  burrow  into  the  worm  and  feed  upon  its  tissues.  They  pupate 
upon  the  outside  in  small,  white,  egg-like  cocoons  upon  its  back  and 
sides.  Worms  thus  parasitized  show  evident  signs  of  weakness  and 
will  not  mature.  They  should  not  be  destroyed,  thus  giving  the  para- 
sites a  chance  to  complete  their  development. 

Tobacco  worms  are  also  affected  by  a  bacterial  disease  which  causes 
them  to  turn  black,  shrivel  up  and  die. 

jT/ie  Tobacco  Seed  Pod  Worm,  This  is  a  new  name  for  an  insect, 
but  not  a  new  insect,  as  it  is  really  an  old  insect  with  modified  habits. 
Tobacco  growers  in  Lancaster  County  have  noticed  the  seed  pods  of 
their  seed  tobacco  eaten  open  and  destroyed.  By  careful  examination 
and  keeping  specimens  in  cages  for  sometime  we  learned  that  this  is 
done  by  the  larv»  of  a  moth.  In  fact  in  its  destructive  stage  it  some- 
what resembles  a  climbing  cut-worm.  The  winged  moth  lays  the  egg 
on  the  seed  pod  and  the  larva  hatches  and  gnaws  through  to  the  in- 
side where  it  feeds  voraciously. 

Control:  One  remedy  for  this  pest  would  be  to  spray  the  young  pods 
of  the  seed  tobacco  shortly  after  the  blossoms  drop  with  an  ounce  of 
arsenate  of  lead  in  each  gallon  of  water.  The  larva  goes  to  the  ground 
to  pupate  after  it  is  done  feeding  and  passes  the  winter  in  the  soil 
coming  forth  the  next  summer  as  the  mature  moth.  Therefore,  fall 
plowing  and  late  fall  and  early  spring  cultivation  of  the  soil  will  help 
to  break  up  the  cells  where  the  chrysalis  is  found  and  consequently 
it  is  destroyed. 

Cigarette  Beetle,  This  insect,  less  than  a  quarter  of  an  inch  in 
length,  is  very  fond  of  tobacco  in  all  forms,  from  dried  leaf  to  manu- 
factured products.  The  larv«  make  tunnels  in  the  tobacco  and  ruins 
it  for  trade. 

Control:  Infested  tobacco  should  be  fumigated  with  hydrocyanic 
acid  gas  (38). 

II.  Sucking  Insects, 

Stinking  Squash-Bug.     (See  under  CUCUMBER). 

III.  Diseases  of  Tobacco. 

Damping  off.     (See  under  CELERY). 

Root  Rot.  A  fungous  disease  causing  injury  to  the  roots  affects 
tobacco  as  well  as  other  species  of  plants  such  as  the  violet,  ginseng, 
peas  and  lupines.  Roots  affected  by  fungous  Root  Rot  do  not  always 
develop  a  normal  root  system.  On  pulling  them  up  everything  but  a 
stub  may  be  broken  off.  It  is  most  injurious  in  the  seed  bed.  Af- 
fected plants  may  not  be  killed,  but  a  cluster  of  new  roots  may  be 
formed  above  the  point  of  injury.  Others  will  b©  stunted  per- 
manently. 
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Control:  If  the  seed  bed  has  become  infected  the  soil  should  be 
stylized.  Diseased  j^lants  should  be  discarded.  Thorough  aera- 
tion and  drainage  of  soil  in  the  beds  is  desirable. 

TOMATO. 

I.  Chewing  Insects. 

Cutworms.     (See  under  CORN). 
Flea-Beetle.     (See  under  CUCUMBER). 
Horn-Worms.     (See  under  TOBACCO). 

II.  Sucking  Insects. 

White-fly.  This  is  a  serious  pest  of  tomatoes  and  other  plants 
especially  in  greenhouses.  They  are  very  small,  winged  insects  hay- 
ing an  expanse  of  about  one-eighth  of  an  inch.  They  are  covered 
with  whitish  powder  and  feed  by  sucking  the  sap  from  the  under  side 
of  the  leaves. 

Control:  Spray  the  under  sides  of  the  leaves  with  a  solution  of 
laundry  soap  one  pound  in  six  or  eight  gallons  of  water  or  with 
Kerosene  Emulsion  containing  five  per  cent,  of  oil.  They  can  be  de- 
stroyed readily  in  greenhouses  by  fumigating  with  hydrocyanic  acid 
gas  using  one  ounce  of  Potassium  Cyanide,  two  ounces  of  Sulphuric 
Acid  to  four  ounces  of  water  for  every  four  hundred  cubic  feet  of 
space. 

III.  Diseases  of  Tomiato. 

Damping-off.     (See  under  CELERY.) 

Leaf  Spot.  The  disease  known  as  leaf  spot  or  "Blight"  appears 
first  in  numerous,  minute,  oval  spots  upon  the  leaves.  The  affected 
leaves  turn  yellow  and  drop  one  after  the  other  until  the  plant  pre- 
sents a  very  ragged  appearance.  The  stems  as  well  as  the  leaves 
become  affected.  Any  fruits  which  may  have  formed  drop  off  prema- 
turely. 

Crntrol:  Spray  with  Bordeaux  mixture  (No.  42  a).  The  first  ap- 
plicaiion  should  be  made  soon  after  transplanting  and  repeated 
every  ten  days  or  two  weeks  until  fruits  are  beginning  to  ripen. 
Gather  and  bum  all  parts  of  plants  left  on  the  patch  after  the  crop 
has  been  harvested. 

Anthracnose.  This  is  one  of  the  leading  fruit  diseases  of  the  to- 
mato. It  is  due  to  a  fungus  which  causes  sunken  discolored  spots 
which  later  become  the  seat  of  rot.  Under  moist  conditions  it 
spreads  rapidly,  producing  a  general  decay  of  the  fruits. 

Control:  Spray  with  Bordeaux  mixture  (No.  42  a).  Kemove  and 
destroy  affected  fruits  as  soon  as  detected.  Destroy  remnants  of 
plants  in  the  fall  after  harvesting  the  crop. 
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Tomato  Rot.  The  primary  cause  of  this  condition  is  not  a  fnngos. 
Tliere  are  certain  varieties  of  tomatoes  which,  especially  during  wet 
seasons,  burst  the  rind  at  the  blossom  end  which  supplies  an  entrance 
for  the  germs  of  rot.  This  decay  spreads  and  finally  involves  the 
entire  fruit.  It  is  more  prevalent  on  rough  skinned  varieties  with 
an  imperfect  blossom  end. 

Control:  Select  smooth,  resistant  varieties  and  support  stalks  on 
trellises. 

TIMOTHY. 

I.  Chewing  Insects. 
White  Orub.     (See  under  CORN). 

II.  Sucking  Insects. 
ThHps.     ( See  under  OATS) . 

III.  Plant  Diseases  of  Timothy 
Ergot.    See  under  RYE). 

WHEAT. 
I.  Chewing  Insects. 

Wheat-head  Army-Worm.  This  is  a  light  colored  larva,  striped 
with  yellow,  about  an  inch  in  length,  feeding  upon  the  seeds  of  wheat, 
rye  and  other  grasses,  making  it  appearance  in  destructive  numbers 
al)out  the  time  the  grain  is  ripening.  The  adult  moth  is  of  a  pale 
gray  color,  with  a  silver-gray  margin  to  the  outer  edge  of  the  fore 
wing. 

Control:  If  the  grain  is  sufficiently  ripe,  harvest  and  thus  prevent 
further  injury.  Spray  infested  plants  with  kerosene  emulsion  (No. 
32  a).  Protect  toads,  lizards,  frogs,  turtles  and  birds,  which  feed 
upon  these  insects. 

Wheat  Midge.  This  insect  very  much  resembles  the  Hessian  fly  in 
shape  and  size.  The  eggs  are  deposited  in  the  crevices  between  the 
chaff  in  the  wheat  heads,  a  few  weeks  before  harvest  time.  Prom 
these  hatch  minute  white  maggots  which  burrow  into  the  kernels. 
They  become  full  grown  in  three  or  four  weeks,  and  pupate  in  the 
gfround  where  iihe^  spend  the  winter. 

Control:  Practice  fall  plowing  thus  destroying  the  pup®  in  tb® 
ground. 
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II.  Sucking  Insects. 

Hessian  Fly.  This  is  the  most  destructive  insect  pest  of  wheat  in 
this  State,  the  crop  of  1911  having  been  damaged  to  the  extent  of 
millions  of  dollars.  So  severe  was  the  injury  to  the  wheat  fields  of 
certain  sections  that  the  crop  harvested  was  less  than  one-fourth  of 
a  normal  yield.  The  Hessian  Fly  is  always  present  with  us  in 
greater  or  smaller  numbers,  but  in  average  years  the  damage  they  do 
is  so  small  as  not  to  be  noticeable.  Ordinarily  this  fly  is  held  in 
check  by  other  insects  which  prey  upon  it.  Unfortunately  they  can- 
not be  relied  upon  to  protect  the  wheat  crop  at  all  times  by  pre- 
venting periodical  outbreaks  during  which  the  crop  is  almost  entirely 
ruined. 

The  appearance  of  the  mature  crop  injured  by  the  Hessian  fly  is 
well  known.  The  stalks  bend  over  at  the  base  of  the  stem  and  fall 
upon  the  ground.  A  seriously  infested  field  before  harvest  time 
presents,  therefore,  a  characteristically  tangled  condition. 

There  are  two  broods  each  year.  The  eggs  of  the  first  or  fall  brood 
are  deposited  on  the  leaves  of  the  little  wheat  plants  as  many  as 
twenty-five  on  a  single  leaf.  The  eggs  are  very  small  oval  bodies  and 
reddish  in  color.  They  hatch  in  four  or  five  days  producing  tiny, 
white  maggots  which  crawl  down  the  leaf  and  leaf-sheath  to  the  foot 
of  the  stems  and  lodge  at  the  joint  near  the  ground.  Here  they  re- 
main sucking  the  sap  and  develop  to  a  length  of  one-eighth  of  an 
inch.  About  the  time  cold  weather  sets  in  they  pupate  in  little  brown 
cases  resembling  very  much  a  flax  seed.  In  this  condition  they  pass 
the  winter.  The  flies  emerge  in  the  spring  and  lay  the  eggs  for  the 
second  brood  on  the  growing  wheat  stalks  usually  a  little  higher  np 
than  the  lower  joint. 

The  adult  fly  is  about  the  size  of  an  ordinary  sized  mosquito  al- 
though somewhat  stouter  in  body. 

Wheat  is  the  favorite  food  plant  of  the  Hessian  fly  although  it  also 
attacks  rye  barley. 

Control:  There  are  several  known  methods  by  means  of  which  dam- 
age by  the  Hessian  fly  can  be  greatly  reduced,  although  co-operation 
among  farmers  in  each  community  is  necessary,  in  order  to  abso- 
lutely control  this  pest  in  successive  seasons.  Burning  the  stubble 
soon  after  reaping  the  crop  is  valuable.  It  destroys  the  flax  seed 
pupae  in  the  stalks  remaining  on  the  field. 

Plowing  under  the  stubble  soon  after  harvesting  the  crop  -will 
serve  the  same  end  where  burning  is  impracticable,  .but  the  ground 
should  be  turned  entirely  over  so  as  to  bury  all  parts  of  the  stub- 
ble. 
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Sow  trap  crops  early.  These  may  consist  of  a  narrow  strip  of 
wheat  extending  through  or  around  the  patch  to  be  sown  to  wheat 
in  the  fall.  The  flies  will  deposit  their  eggs  upon  these  plants  which 
can  be  plowed  under  after  danger  from  further  egg  laying  is  past. 

The  most  successful  method  of  controling  this  pest  is,  without 
doubt,  late  fall  planting.  The  flies  appear  and  deposit  their  eggs 
during  August  and  the  first  part  of  September  after  which  they  die. 
Consequently  if  the  crop  is  planted  after  the  period  of  egg  laying  is 
past,  say  about  September  20th  in  southern  Pennsylvania  and  ten 
days  earlier  in  central  and  northern  Pennsylvania  there  is  no  dan- 
ger of  infestation  by  this  brood  nor  by  a  subsequent  brood  as  there 
will  be  none  wintering  over.  It  is,  however,  necessary  that  this  late 
planting  be  practiced  by  all  farmera  else  the  flies  which  may  winter 
over  in  the  fields  sown  early  will  be  enough  to  infest  the  entire  neigh- 
borhood in  the  spring  without  regard  to  time  of  planting.  Co-opera- 
tion is  therefore  necessary  among  all  farmers  in  an  infested  locality. 

Volunteer  wheat  should  be  destroyed  so  as  to  prevent  the  flies 
from  breeding  there. 

"Oreen  Fly^^  or  Aphis.  During  certain  seasons  wheat,  oats  and 
certain  grasses  suflPer  injury  from  these  greenish  and  brownish  plant 
lice.  They  reproduce  by  bringing  forth  living  young  and  increase, 
in  favorable  seasons,  vdth  frightful  rapidity. 

Control:  Preserve  insect-eating  birds.  General  spraying  seems  im- 
practicable, but  circumscribed,  infested  areas  should  be  sprayed  as 
for  Apple  Aphis. 

11/.  Diseases  of  Wheat, 

Ergot.     (See  under  RYE). 

Rust.     (See  under  OATS). 

Loose  Smut.     (See  under  OATS). 

Stinking  Smut.  This  is  a  fungous  disease  of  wheat  and  is  not 
known  to  attack  any  other  grain.  It  is  widely  distributed  over  most 
of  the  wheat  growing  sections  of  the  United  States  and  Canada.  The 
fungus  affects  all  varieties  of  wheat  and  has  been  known  to  destroy 
as  much  as  two-thirds  of  the  entire  crop.  It  winters  over  in  the  soil 
and  this  is  the  reason  that  wheat  grown  for  several  years  in  succes- 
sion in  the  same  fields  is  most  commonly  affected  in  certain  regions. 

The  spores  are  produced  in  the  ovule  sacks  so  that  the  kernels  are 
the  chief  seat  of  the  spores  at  the  time  the  masses  mature.  These 
spore-masses  produce  a  very  disagreeable  odor,  especially  when  the 
grain  is  stored  or  milled. 

Control:  Treat  infected  grain  with  formalin  solution  as  recom- 
mended for  oat  smut,  rotate  crops,  and  avoid  putting  smutted  straw 
on  ground  to  be  seeded  to  wheat.  See  that  all  smutted  straw  is  well 
rotted  in  the  compost  heap  before  hauling  it  to  the  field  for  manure. 


214) 


■i  * 


W  ^  ~T  3  '3  (-  3 ,  /'     ! 


THE  BI-MONTHLY 


Zoological  Bulletin 


OF  THB 


^.        •  ■>  to 


DIVISION  OF  ZOOLOGY 


OF  THB 


Pennsylvania  Department  of  Agriculture 


VOL.  II^No.  e 


QT  TRTFPT^.  i  ^^'^^  ^  TREES. 
DVJDJCX^  1 0.  \  INDEX  TO  VOLUME  IL 


NOVEMBER  1912. 


R  A.  SURFACE,  D.  Sd,  Economic  Zoologist, 

Edihr 


EnknJ  a*  S^eonJ-C.oM  Mailer,  January  13,  t9!/,  althe  Pott  O^ce  at  HaniAurg,  Pa,, 

under  ihe  Ad  of  Jur»  6,  1910, 


Copyrighted,  1912»  by  H.  A.  Surface,  Author. 
^termlsBJoD  to  publish  extracts  is  given  to  all  persons  who  will  give  proper  credit  of  soutce. 

UARRISBURG: 
C.  B.   AUGHINBAUOH.    PRINTER  TO  THH  STATE   OP  PENNSYLVANIA 

1912 


\ 


\ 


\ 


THE  BI-MONTHLY 


Zoological  Bulletin 


OP  THB 


DIVISION  OF  ZOOLOGY 


OP  THB 


Peninsylvania  Department  of  Agriculture 


VOL.  II.~No.  6 


m  IRIFPT^.  i  PESTS  OF^TREES. 
iDVJDJCJS.^  lO.-^  INDEX  TO  VOLUME  IL 


NOVEMBER  1912. 


H.  A.  SURFACE,  D.  Sci.,  Economic  Zoologist, 

Editor 


EnknJ  as  SeeonJ-C.au  Matter,  Januaty  13,  1911 ,  at  the  Post  Office  at  Harrtshurg,  Pa,, 

under  the  Act  of  June  6,  1910. 


Copyrlffbted,  1912,  by  H.  A.  Surface,  Author. 
PiermlBsioD  to  imbllsh  «xtracts  is  given  to  all  persons  who  will  give  proper  credit  of  source. 

HARRISBURG : 
O.   B.    AUGHINBAUGH.    PRINTER  TO   THB   STATE   OP   PENNSYLVANIA 

1912 


IP  THE  DIVI8- 
1912. 


ZOOLOGICAL 


Pace. 


Birch  Pests 232 

CataJpa  Pests 232 

Cedar  and  Cypress  PestB 233 

Cnerry  Peets 183 

Chestnut  Pesta 235 

Blm   Pests,    : 236 

Fir  PestB,    237 

Hemlock  Peats,    238 

Hickory  Peats 233 

Horse  Chestnut  Pests,  239 

Juniper  Pests 24U 

Larch  Pests 240 

Lilac  PestB 24X 

Linden  or  Basewood  Pests 242 

Locust  Pests,   142 

Maple  Pests 243 

Mountain  Ash  Pests 84S 

Oak  Peats 24S 

Peach  Pests,  247 

Pear  Pests,  249 

Pine  Pests 249 

Pluni    Pests,    251 

Poplar  Peats 251 

Privet   PestB 2G2 

Quince  Pests 252 

Rhododendron  Pests 253 

Rose  Pests 253 

Spruce  Pests 255 

Sycamore  or  Plane  Tree  Pests 255 

Walnut  Pesta 256 

Willow  Pesta,  266 

Index  to  Volume  11,  of  the  Bl-Monthly  BuUetina,  257 

A  later  bulletin  wllf  treat  the  subject  of  pests  of  small  fruits  and  grapes, 
household  plants,  lawns,  flowers,  households  and  buildings,  live  stock,  poultrr 

and  mankind.                                                                                                  H.  A.  8. 


217 


INTKODUCTION. 


We  take  pleasure  in  presenting  to  the  public  this  issue  of  the  Bi- 
Monthly  Bulletin  of  the  Division  of  Zoology  on  the  subject  of  Pests 
of  Trees.  This  is  a  companion  bulletin  to  the  July  and  September 
Rumbers.  The  formula  cited  in  this  are  published  in  full  in  the  July 
number,  and  the  numbers  herein  given  refer  to  the  respective  num- 
bers of  formulae  there  published. 

The  September  bulletin  treats  the  subject  of  pests  of  Field  and 
truck  Crops  and  also  refers  to  the  formulae  published  in  the  July  num- 
ber. We  propose  to  publish  one  more  bulletin  to  complete  this  par- 
ticular series.  This  will  discuss  the  subjects  of  Pests  of  Small  Fruits, 
and  Truck  Crops,  Household  Plants,  Lawns,  Flowers,  Households  and 
Buildings,  Live  Stock,  Poultry,  and  Mankind.  These  four  bulletins 
will  comprise  a  series  on  the  pe^ts  afflicting  mankind  and  attacking 
his  property,  which  is  more  complete  than  any  that  has  before  been 
published  in  this  State.  They  should  be  kept  for  future  reference, 
as  we  do  not  propose  to  publish  again  on  these  topics  within  two 
years. 

It  will  be  noted  that  in  these  bulletins  the  pests  are  classified  into 
groups  as  follows:  Sucking  Insects,  Chewing  Insects,  Other  Pests, 
Plant  Diseases.  This  is  because  the  remedies  for  those  belonging  to 
any  one  group  are  similar,  while  for  those  in  different  groups  they 
are  generally  not  at  all  alike. 

Pereons  desiring  to  send  specimens  for  identification  and  inquiries 
are  directed  to  see  that  all  specimens  are  so  packed  that  they  will  be 
protected  in  the  mails,  as  in  small  tin,  or  wooden  boxes.  The  name 
and  address  of  the  sender  should  be  on  or  in  each  package.  Letters 
should  give  full  descriptions  of  conditions.  Replies  from  this  office 
wHl  be  prompt. 

Address:     H.  A.  SURFACE,  Economic  Zoologist, 

Harrisburg,  Pa. 

N.  B.     The  address  of  the  Economic  Zoologist  is  not  State  College. 


APPLE. 

I.  Chewing  Insects. 

The  Apple  Bucculatrix:     (Biicculatrix  pomifoliella  Clem.)     The 
adult  insect  is  a  light  brown    moth    about    one-tenth    of    an    inch 

in  length.     They  appear  during  the  latter  part  of  May  and   the 

caterpillars    are    found    about    a    month    later    feeding    on    the 

leaves.    These  larvae  tunnel  in  the  leaves  for  about  the  first  eight  days 

•f    their    existence,    when    they    come    to    the    exterior    there    to 

feei  ea  the  leaves  by  beginning  at  the  edge.     These  caterpillars 
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are  first  yellowish  in  color,  but  become  greeuish-brown  with  the 
molt.  A  second  brood  appears,  whose  members  pass  the  winter  as 
pupdB  in  narrow,  but  long,  white  ribbed  cocoons  attached  to  the 
twigs. 

Treatment:  These  hibernating  pupa^  can  be  killed  by  spraying 
with  lime-sulphur  solution  (34),  or  whale-oil  soap  solution  (33  b), 
or  kerosene  emulsion  (32  a  or  32  b),  when  the  trees  are  dormant. 
The  tiny  caterpillars  can  be  controlled  by  sprays  of  lead  arsenate 
(27  a),  or  Paris  green  (26  a,  using  5  oz.  instead  of  8  oz.) ;  this 
should  bo  applied  when  the  caterpillars  are  actively  feeding. 

The  Apple-leaf  Crumpler,  or  Case-hearer:  (Mineola  indiginella 
Zell.)  During  June  or  July  a  small  gray  moth  deposits  its  eggs  on 
the  leaves  of  the  apple  and  quince.  The  brown  larvae  live,  when  not 
eating,  in  silken  cases,  which  they  construct  and  to  which  many 
partially  eaten  leaves  are  attached  from  time  to  time.  The  cater- 
pillers  pass  the  winter  in  these  cases,  which  hang  from  the  twigs  by 
threads.  Feeding  is  resumed  in  spring  with  the  re-appearance  of 
leaves.  About  June  the  larvie  are  transformed  into  pupae  and  the 
moths  emerge  in  about  two  weeks. 

Treatment:  Larval  cases  should  be  gathered  and  buried  in  win- 
ter. The  caterpillars,  however,  are  controlled  by  the  regular  spray- 
ing for  the  codling  moth.  Spray  with  lead  arsenate  (27  a),  or 
Paris  green  (26  a,  5  oz.  instead  of  8  oz.)  just  before  the  buds  burst. 

The  Apple-leaf  Skeletonizer:  (Hulstia  hammondi  Kiley.)  This  is 
the  larvae  of  a  small  purplish  moth,  which  has  two  light  bands  on 
the  front  wings.  The  caterpillars  appear  late  in  summer  and  feed 
ui>on  the  parenchyma,  or  soft  part  of  the  leaf.  They  spin  a  silkea 
covering  over  the  upper  surface  of  the  leaf.  When  full  grown,  the 
larvae  are  pale  green  to  brown  in  color  and  about  one-half  inch  in 
length.  Cocoons  are  formed  on  the  leaves  and  the  adult  moths  issue 
in  about  two  weeks.  The  second  brood  passes  the  winter  in  the  pupal 
stage. 

Treatment:    As  with  the  preceeding. 

The  Apple-leaf  Miner:  (Tischeria  malifoliella  Clem.)  This  is  the 
larvae  of  a  small  moth.  The  caterpillars,  immediately  after  hatching, 
bore  into  the  leaf  and  feed  upon  the  soft  tissue,  thus  forming  a 
winding  tunnel,  which  gradually  enlarges  as  the  larvae  grow.  The 
adult  form  is  reached  in  about  six  weeks  and  several  broods  appear 
in  a  season. 

Treatment:  Spraying  the  trees  seems  to  be  of  little  profit.  De- 
struction of  the  fallen  leaves  by  burning  is  advisable  as  the  lanrae 
pass  the  winter  in  them. 

The  Apple-leaf  Roller:  (Archips  rosaceana  Harr.)  This  is  a 
greenish-yellow  caterpillar,  about  one-half  inch  long.  The  adult  is  a 
small  orange-colored  moth.      The  eggs  are  laid  on  the  unfolding 
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leaves.    I^ater  the  larv»  roll  the  leaves  into  a  tube  and  feed  within. 
Here,  too,  the  pupate.    Several  broods  are  produced  in  a  season. 

Treatment:    Same  as  for  "Apple-leaf  Folder." 

Bagworms:  (Thyridopteryx  ephemer»formis  Steph.)  There  are 
a  number  of  species  of  moths  having  larval  forms,  which  produce 
bag-like  cases  on  a  variety  of  trees.  A  common  form  is  that  which 
occurs  on  apple  trees.  The  larvae  live  within  the  **bag,"  which  is 
covered  with  bits  of  sticks  and  leaves,  and  which  is  carried  about  by 
thenL  When  ready  to  pupate,  the  larva  attaches  the  *T)ag"  to  a 
twig.  Thus,  the  female  moth  remains  during  winter  and  dies  in  the 
spring,  leaving  the  bag  filled  with  eggs.  The  male,  however,  emerges 
in  the  latter  part  of  the  summer. 

Treatment:  While  the  insects  are  feeding,  spray  with  lead  arsenate 
(27  a),  or  Paris  green  (26  a).  Pick  off  and  destroy  the  "bags"  in 
winter,  or  whenever  seen. 

The  Bud-moth:  (Spilonota  ocellana  Schiff.)  The  larv»  of  this 
insect  are  small  brown  caterpillars  with  black  heads.  They  feed 
upon  the  young  and  developing  buds  and  leaves,  binding  them  to- 
gether with  webs. 

Treatment:  Spray  with  lead  arsenate  (27  a ),  or  Paris  green  (26  a ) 
immediately  before  and  after  the  buds  open. 

Tlie  Buffalo  Tree-hopper:  (Ceresa  bubalus  Fab.)  This  tree- 
hopper  is  green  in  color  and  about  one-third  of  an  inch  in  length.  It 
is  of  a  peculiar  appearance,  being  broad  across  the  thorax  or  chest, 
and  tapering  decidedly  to  the  posterior  end.  The  insect  derives  its 
name  from  a  fancied  resemblance  to  the  buffalo.  The  adult  deposits 
its  eggs  in  crescent-shaped  incisions  in  the  bark,  causing  some  injury 
to  young  shoots ;  these  incisions  are  in  pairs  and  the  "horns"  of  one 
incision  touch  those  of  the  other.  The  eggs  are  deposited  in  the  late 
summer  or  early  autumn  and  remain  dormant  until  the  following 
spring. 

Treatment:  Spray  with  contact  insecticides,  such  as  lime  sulphur 
solution  (1-^  gal.  concentrated  to  50  gal.  water),  whale-oil  soap  solu- 
tion (33  b),  or  kerosene  emulsion  (32  c),  when  the  pests  are  sufficiently 
troublesome.  Cut  out  the  rows  of  eggs,  or  remove  the  infested  twigs 
when  seen  during  the  dormant  period  of  the  tree. 

Th^  Coao  Tree-hopper:  (Ceresa  taurina  Fitch.)  Similar  to  the 
preceding  in  habits,  and  controlled  by  the  same  measures. 

C anker -toorms:  (Paleacrita  vemata  Peck.)  These  are  variously 
known  as  "loopers,"  "span-worms,"  and  "measuring  worms."  They 
are  very  destructive,  as  they  feed  on  foliage  in  the  early  spring.  The 
^gs  from  which  they  come,  are  hatched  about  the  time  the  buds 
burst,  when  the  larv®  feed  upon  the  foliage  for  about  four  weeks,  and 
are  then  full  grown.     At  this  time  they  descend  to  the  ground  to 
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pupate.  The  adult  male  moths  have  wide  spreading  wings,  while 
the  females  are  wingless.  They  pass  the  winter  in  the  soil  and  climb 
the  trees  in  the  very  early  spring  to  lay  their  eggs  on  the  twigs.  The 
Fall  Canker  Worm  and  Spring  Canker  Worm,  are  both  found  within 
this  State. 

Treatment:  Apply  an  impassible  barrier,  such  as  a  roll  of  cotton, 
or  wool,  or  a  sticky  band,  to  the  trunks  of  the  trees  very  early  in 
spring.  As  soon  as  the  caterpillars  appear,  spray  with  lead  arsenate 
(27  a),  or  Paris  green  (26  a).  Destroy  eggs  seen  on  twigs  when 
pruning. 

The  Apple  seed  Cfialcis:  (Syntomaspis  druparum  Boh.)  The 
adult  of  this  pest  is  a  small,  green  wasp  about  one-eighth  of  an  inch 
in  length.  The  eggs  are  deposited  in  the  seeds  of  apples,  when  the 
fruit  is  one-half  inch  or  more  in  diameter.  On  warm  days  in  June 
the  female  alights  upon  the  young  apples  and  drives  her  long  ovipo- 
sitor through  the  flesh  and  into  the  seeds.  The  larvae  are  grub-like 
and  have  brown  heads.  They  feed  upon  the  kernels  until  September, 
at  which  time  they  are  full  grown  and  have  devoured  the  entire  con- 
tents of  the  seed.  They  pass  the  winter  inside  the  seed  shells  in  the 
pupal  state  and  emerge  from  the  apples  as  mature  flies  early  the  fol- 
lowing summer.  Infested  apples  are  much  undersized  and  mis- 
shapen. The  point  at  which  the  egg  was  introduced  appears  as  a 
black  dot  occupying  a  depression  on  the  surface  of  the  fruit.  From 
this  puncture  a  brownish  line  of  hardened  tissue  extends  to  the  in- 
fested seed.  This  pest  annually  destroys  tens  of  thousands  of  bushels 
of  apples  in  the  north-eastern  part  of  Pennsylvania. 

Treatment:  Destroy  all  apples  left  under  and  on  the  trees  in  the 
fall.  Pasture  pigs  under  apple  trees.  This  measure  will  prove  ef- 
fective if  practiced  generally  and  uniformly  in  infested  locations. 

TJte  Codling  Moth:  (Carpocapsa  pomonella  Linn.)  The  adult  is  a 
small,  brown  moth,  which  deposits  its  eggs  in  spring  on  leaves  and 
fruit  of  young  apples.  The  larvjB  eat  their  way  to  the  core,  around 
which  they  feed  for  several  weeks.  Then  they  bore  to  the  exterior 
of  the  apple,  crawl  out,  and  pupate  in  crevices  in  the  bark,  or  under 
rubbish.  The  adult  appears  in  about  two  weeks  (latter  part  of 
July),  and  produces  a  second  brood. 

Treatment:  Spray  with  lead  arsenate  (27  a)  immediately  after  the 
blossoms  fall,  in  a  coarse  strong  spray,  so  as  to  fill  the  calyx  cups  of 
the  erect  fruit.  Apply  a  second  spray  a  month  after  the  first.  In 
this  second  spray  the  lead  arsenate  should  be  mixed  with  Bordeaux 
mixture  (42  a),  or  a  dilute  lime-sulphur  solution,  if  fungous  troubles 
are  anticipated  (one  gallon  and  one  quart  of  concentrated  lime-sul- 
phur solution,  commercial  or  home-boiled,  in  forty-nine  gallons  of 
water  and  to  this  add  two  pounds  of  lead  arsenate).  If  the  first 
brood  is  not  cleaned  up,  spray  the  last  of  July  for  the  second  brood. 
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Curculios:  (Anthononius  quadrigibbus  Say.)  The  adult  beetles 
appear  In  early  spring  and  feed  upon  the  young  foliage.  When  dis- 
turbed they  feign  death, — a  characteristic  of  curculios.  Soon  after 
the  young  apple  is  formed,  the  insects  feed  upon  it  and  deposit  their 
eggs  under  the  flap  of  a  semi-lunar  cut  in  the  side  of  the  fruit.  From 
the  egg  hatches  the  larva,  which  develops  within  the  little  fallen 
apple.  The  injured  apples,  which  do  not  drop,  rarely  contain  living 
larvae,  but  become  quite  knotty.  This  is  the  chief  cause  of  knotty 
apples,  pears,  and  quinces.  They  remain  as  the  "wonns"  in  the  stone 
fruits. 

Treatment:  Spray  with  arsenate  of  lead  (27  a)  of  Paris  green 
(26  a),  as  soon  as  the  petals  fall,  and  repeat  in  ten  days  or  two 
weeks.  The  practice  of  jarring  the  trees  and  collecting  the  curculios 
on  a  screen  and  desroying  them  is  also  recommended.  Since  the  in- 
sects hibernate  beneath  the  surface  of  the  ground,  turning  the  soil  by 
plowing  and  very  late  fall  and  early  spring  cultivation  will  aid  in 
destroying  the  insects  by  breaking  the  earthen  cells  in  which  they  pass 
the  winter  as  pup*. 

The  Fall  Wehworm:  (Hyphantria  cunea  Dru.)  These  larvae  are 
especially  common  in  the  late  summer  or  early  autumn,  when  their 
presence  is  made  known  by  the  webs  which  they  make.  The  adult  is  a 
white  moth,  which  deposits  its  eggs  on  the  leaves  of  a  variety  of  trees. 
The  larvae  live  under  a  thin  irregular  loose  web,  which  they  construct 
over  the  leaves,  and  which  they  extend  as  the  food  supply  becomes  ex- 
hausted. The  full  grown  caterpillars  are  about  an  inch  in  length 
and  the  body  is  densely  covered  with  yellow  hairs.  Pupation  takes 
place  in  the  ground.  From  central  Pennsylvania  southward  there 
are  two  broods  per  year,  the  first  appearing  in  June. 

Treatment:  Kemove  affected  branches  and  burn  them.  Spraying 
with  lead  arsenate  (27  a),  or  Paris  green  (26  a),  is  effective  if  done 
thoroughly  so  as  to  force  the  poison  through  the  web,  and  if  done 
early,  while  the  larvae  are  yet  quite  young. 

To  insure  good  results  it  is  advisable  to  expose  the  larvae  by  brush- 
ing off  their  webs  before  spraying.  In  many  instances  it  is  possible 
to  brush  the  caterpillars  from  the  trees  and  crush  them  on  the  ground, 
or  merely  to  strip  them  off  by  hand.  Burning  with  a  torch  is  »  o( 
recommended  for  any  pests,  as  it  injures  the  trees. 

Flat-headed  and  Round-headed  Borers:  (Chrysobothris  femorata 
Fab.,  and  Saperda  Candida  Fabr.)  These  are  the  larvae  of  beetles. 
They  spend  from  one  to  three  years  burrowing  beneath  the  bark,  or 
through  the  wood  near  the  ground  and  have  a  very  devitalizing  effect 
on  the  trees  they  infest,  often  killing  them  directly. 

Treatment:  Locate  the  borers  by  their  saw-dust  castings  at  any 
time  they  can  be  seen  and  with  a  spring-bottom  oil  can  inject  carbon 
bisulphide  into  the  holes,  closing  them  with  clay.     As  preventive  of 
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borers,  paint  the  lower  eighteen  inches  of  trunks  of  trees  with  whale- 
oil  soap  solution  (2  lbs.  soap  to  1  gallon  of  water),  or  pure  white  lead 
and  raw  linseed-oil,  or  spray  the  trunks  with  arsenate  of  lead  and 
lime-sulphur  solution  (1  gal.  cone,  lime-sulphur  to  7  gal.  water),  or 
lime  (2  lb.  lime,  1  gal.  water),  during  June  or  July.  Prune  back  the 
tree  in  proportion  to  injury. 

Scolytid  Barkieetles:  (principally  Scolytus  rugulosus  Batz.) 
These  are  very  small,  brown  beetles,  which  burrow  in  declining  or 
dying  trees  making  diverging  channels,  in  which  the  larvae  feed  on 
fungous  growths.  The  pupal  stage  is  passed  in  the  tree  and  the 
adults  make  their  exit  through  the  bark  by  making  small  holes. 
These  holes  give  badly  infested  trees  the  appearance  of  having  been 
punctured  by  small  shot:  hence,  the  common  names — ^*'Shot-hole 
Borers"  and  "Bark  Beetles,"  which  are  given  to  these  insects. 

Treatment:  Generally  speaking,  these  beetles  attack  only  declin- 
ing trees.  Cut  and  burn  infested  trees  or  parts  of  trees  to  destroy 
them.  Stimulate  the  growth  of  the  trees  by  cultivation,  fertilization, 
mulching,  watering. 

The  Snowy  Tree-cricket:  (-Acanthus  niveus  DeG.)  These  crickets 
are  white  in  color,  and  live  mostly  on  trees,  brushes  or  even  low 
plants,  feeding  on  plant  lice  and  other  soft  bodied  insects.  They 
sometimes  cause  serious  damage  to  twigs  by  laying  numerous  long, 
curved,  yellow  eggs  therein.  Infested  twigs  may  be  known  by  the 
row  of  small  punctures  in  them.  Eggs  are  laid  in  the  fall  and  the 
young  hatch  in  the  spring. 

Treatment:  Remove  infested  twigs  and  burn  them  during  the 
winter.  After  hatching,  the  nymphs,  as  the  young  crickets  are 
called,  can  be  killed  by  spraying  with  dilute  contact  insecticides, 
such  as  lime-sulphur  solution  (1  gal.  and  1  pint  to  49  gal.  water), 
whale-oil  soap  solution  (33  b),  or  oil  emulsion  (32  c).  Clean  culti- 
vation of  the  orchard  aud  spraying  for  plant  lice,  etc.,  will  reduce 
the  Tree  Crickets. 

Tent  Caterpillars:  (Mdlacosoma  americana  Fabr.)  Theee  are 
distinguished  from  the  Web-worms  by  the  fact  that,  unlike  the  latter, 
they  do  not  feed  in  the  tent-like  structure,  but  retire  to  it  only  at 
night,  during  wet  weather,  or  when  not  feeding.  They  become  full 
grown  in  about  six  weeks,  and  are  then  about  two  inches  long.  Pupa- 
tion takes  place  in  the  tent,  or  under  boards  and  in  other  protected 
locations  and  the  adult  comes  forth  as  a  brown  moth.  The  eggs  are 
laid  in  the  summer  in  bands  or  rings,  around  twigs  and  remain 
exposed  all  winter. 

Treatment:  Cut  off  and  remove  the  egg  masses  before  the  foliage 
appears.  Tear  out  webs,  shoot  the  larvae  out  with  powder  only,  or 
spray  with  lead  arsenate  (27  a),  or  Paris  green  (26  a),  at  any  time 
the  caterpillars  are  present. 
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Ttoig  Borers:  (Amphicenis  bicaudatus  Say.)  The  adult  insects 
boPB  in  the.  twigs  in  spring  entering  at  the  bud.  The  larae  live  in 
the  roots  of  cat-brier  and  in  dead  grape  yines. 

Treatment:    Destroy  the  breeding  places  indicated. 

The  White-marked  Tussock  Moth:  (Hemerocampa  leucostigma  8. 
&  A.)  The  larvae  of  +his  moth  are  the  familiar  yellow  caterpillars, 
with  vernii  11  ion-red  head,  four  white  tufts  of  hairs  on  the  forepart 
of  the  back  and  a  brush  of  long,  brownish-black  hairs  at  the  posterior 
end  of  the  body.  The  females,  which  are  wingless,  lay  their  eggs  in 
white  masses  on  old  cocoons,  on  the  trunks  and  larger  branches  of 
trees,  so  that  these  eggs  masses  are  quite  conspicuous. 

Treatment:  The  white  egg  masses  should  be  gathered  and  de- 
stroyed in  late  winter,  or  early  spring,  or  should  be  killed  by  touching 
carefully  with  a  sponge  dipped  in  kerosene  and  lamp  black,  and  held 
by  a  long  pole.  Otherwise,  the  caterpillars  should  be  killed  as  soon 
as  possible  after  they  appear.  Bpray  the  foliage  with  lead  arsenate 
(27  a),  or  Paris  green  (26  a). 

The  Apple  Fruit-maggot,  or  Railroad  Worm:  (Khagoletis  pomo- 
nella  Walsh.)  The  adult  insect  is  a  black  fly,  about  one-fourth  of 
an  inch  in  length,  which  deposits  its  eggs  under  the  skin  of  the  apple. 
The  maggot  burrows  in  the  flesh  of  the  fruit,  thus  producing  brown, 
winding  tunnels.  The  infested  apples  fall  to  the  ground,  which  the 
larvae  entex,  and  in  spring  the  adult  fly  appears. 

Treatment:  Spraying  is  of  no  avail  in  eradicating  this  insect^  as 
the  adults  do  not  feed  upon  the  tree,  and  the  maggot  feeds  entirely 
within  the  apple.  Destroy  all  infested  apples  within  half  a  week 
after  they  fall,  or  gather  them  and  feed  to  stock.  Let  hogs  or  sheep 
e«t  early  fallen  fruit. 

IT.  Sucking  Insects. 

The  Apple  Aphis  or  Plant  Louse:  (Ahpis  mali  Pabr.)  Early  in 
spring  there  appear  small  green  soft  insects  called  aphids,  which 
infest  the  leaves  and  twigs.  Into  these  the  aphids  insert  their  tiny 
beak,  inject  a  joison,  and  suck  out  the  juices.  This  stunts  and  curls 
the  leaves,  arrests  growth,  and  results  in  deformed  and  stunted  fruit. 

Treatment:  All  curled  leaves  must  be  removed  before  spraying  is 
begun.  Spray  with  lime-sulphur  solution  (1  gal.  and  1  pt.  in  49  gal. 
water)  immediately  before  the  buds  burst. 

This  kills  the  eggs  on  the  twigs  where  they  wintered.  Spray  with 
kerosene  emulsion  (32  c),  soap  solution  (33  b),  or  tobacco  decoction, 
when  pests  first  appear,  but  before  the  leaves  curl.  The  nozzle 
should  be  so  directed  that  the  spray  will  strike  the  under  side  of 
leaves  and  be  sure  that  the  liquid  comes  into  direct  contact  with  all 
insects. 
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Leaf-hoppers:  (Empoasca  mali  Le  B.)  These  are  small  light  grees 
to  white  insects,  about  one-tenth  of  an  inch  in  length.  They  live  by 
sucking  the  juices  of  the  leaves,  attacking  the  more  tender  ones. 
They  are  frequently  especially  bad  on  nursery  stock.  The  young 
run  quickly,  while  the  old  both  jump  and  fly. 

Treatment:  As  for  Apple  Aphis,  (See  also  ^^Ijeaf-hopper*'  of 
grape). 

The  Oyster  Shell  Scale:  (Lepidosaphis  ulmi  Linn.)  The  waxy 
covering  of  this  scale  insect  is  gray  or  brown,  and  resembles  an 
oyster-shell  in  shape.  The  milky  white  eggs  are  laid  under  this 
scale, — two  broods  being  produced  in  a  year.  Badly  infested  trees 
have  a  rough  and  ridgy  surface. 

Treatment:  Spray,  while  trees  are  dormant,  with  lime-sulphur 
solution  (34) ;  or  when  the  insects  hatch,  and  are  still  moving  about, 
during  the  latter  part  of  May,  or  in  August,  spray  with  soap  solution 
(33  b),  or  kerosene  emulsion  (32  c),  or  with  tobacco  decoction  (41  a), 
or  hellebore  (31  b). 

Putnam's  Scale:  (Aspidiotus  ancylus  Putn.)  This  insect  re- 
sembles the  San  Jos^  Scale,  from  which  it  may  be  distinguished  by 
the  absence  of  the  depression  around  the  tip,  which  is  at  one  side  of 
the  center  of  the  scale.  It  does  not  multiply  as  rapidly,  and  is  not 
as  poisonous  nor  destructive  as  the  San  Jos6  Scale. 

Treatment:    Same  as  S'an  Jos6  Scale. 

San  Jose  Scale:  (Aspidiotus  perniciosus  Comst.)  Bark  badly  in- 
fested with  San  Jos6  Scale,  appears  as  though  it  had  been  dusted  with 
ashes.  This  is  due  to  a  rough  scaly  covering,  which  can  be  rubbed 
off  readily  with  the  hand.  The  individual  scales,  in  winter,  are  dark 
gray  or  black  discs,  about  one  sixteenth  inch  in  diameter.  About 
June  first  the  young  appear  of  a  bright  yellow  color,  moving  about 
freely  upon  the  bark.  Soon  they  settle  down  and  secrete  a  scale 
remaining  fixed  at  this  point  forever.  In  fact,  after  they  are  once 
fixed  they  cannot  be  removed  without  killing  them. 

Treatment:  Seriously  infested  trees  should  be  pruned  back  when 
dormant  in  proportion  to  injury.  For  this  pest,  no  spray  has  proved 
more  efficient  than  boiled  lime-sulphur  solution,  either  home-boiled  or 
commercial,  which  should  be  applied  during  the  dormant  season  ac- 
cording to  formula  (34,  dilute.) 

The  Scurfy  Scale:  (Chionaspis  furfurus  Fitch.)  This  insect  re- 
sembles the  oyster-shell  scale  very  closely  in  habits  and  life  history. 
The  scale  is  white  and  that  of  the  female  is  oval  or  fan-shaped,  while 
the  male  looks  like  a  narrow  white  line.  The  eggs  and  young  are 
purple.  They  hatch  about  the  third  week  of  May,  and  again  about 
the  first  of  August. 

Treatment:    Same  as  for  Oyster  Shell  Scale. 
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The  Pear  Psylla:  (Psylla  pyricola  Forst. )  This  is  a  small,  jump- 
ing insect,  which  resembles  the  seventeen-year  ^'locust'*  quite  closely 
in  appearance,  but  is  much  smaller,  being  but  about  one-tenth  of  an 
inch  long.  It  has  four  transparent  wings  and  dark  transverse  stripes 
across  its  reddish  abdomen.  The  eggs  are  deposited  in  the  spring  in 
the  rough  bark  and  on  the  buds.  The  young  are  nymphs,  resembling 
the  adults,  but  wingless.  They  insert  their  beaks  into  the  tissue  and 
suck  out  the  sap. 

Treatment:  Spray  with  lime-sulphur  (34)  before  the  buds  burst  in 
the  spring,  as  for  San  Jos6  Scale,  or  spray  with  kerosene  emulsion 
(32  c),  or  whale  oil  soap  solution,  when  the  buds  burst  and  again  as 
soon  as  the  leaves  have  expanded. 

The  Seventeeti-year  Locust  or  Cicada:  (Tibicen  septeudecim  Linn.) 
These  periodical  insects  do  cimsiderable  damage  to  young  trees  by 
depositing  their  eggs  in  the  twigs  and  limbs,  which  are  often  broken 
and  stunted  by  this  injury.  They  do  not  heal  for  years,  and  leave 
places  where  disease  germs  enter.  The  nymphs  live  under  ground  on 
the  roots  of  trees  and  bushes. 

Treatment:  Prune  thoroughly  such  trees  as  are  injured,  and  de- 
stroy the  removed  twigs  and  branches.  Avoid  planting  the  year 
before  "locust  year"  in  your  locality.  Do  not  prune  during  the  year 
before  the  "locusts''  are  due. 

III.  Plant  Diseases. 

Baldwin  Fruit  Spot:  ( Olyindrosporium  Pomi  Brooks.)  This 
disease  is  so-named  because  the  Baldwin  is  especially  susceptible,  but 
most  northern- varieties  are  more  or  less  effected  by  thisdis^nise.  This, 
or  similar  trouble,  is  the  worst  enemy  of  the  Jonathan.  It  appears 
on  the  fruits  ab(mt  the  middle  of  August,  as  a  minute  spot  of  a  color 
somewhat  darker  than  that  of  the  surrounding  skin.  As  the  apples 
mature  the  irregular  sp(»ts  enlarge,  become  sunken  and  dark  brown 
to  black.  The  fungus  involves  the  flesh  beneath  the  skin,  thus  reduc- 
ing the  market  value  of  the  fruit,  although  not  materially  injuring 
it  for  practical  uses. 

Treatment:  Spray  with  Bordeaux  mixture  (42  b),  or  lime-sulphur 
solution  (1  gal.  and  1  pt.,  in  49  gal^  water)  in  the  beginning  of  July. 

Bitter  Rot:  [Glomerella  rufomaculans  (Berk.)  Spauld.  &  von 
Schrenk.]  This  disease  first  makes  its  appearance  on  the  apple  in  the 
form  of  small  brown  spots  in  the  skin.  Under  conditions  favorable 
to  the  development  of  the  fungus,  such  as  warm,  sultry  and  wet 
weather,  the  spots  increase  rapidly  in  size,  always  showing  a  well- 
defined  circular  margin.  When  about  one-fourth  inch  in  diameter, 
the  affected  area  becomes  sunken  and  shrivelled.  Later  the  dried 
or  mummied  fruits  drop,  or  they  may  remain  hanging  on  the  trees 
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throughout  the  winter.  Even  the  apparently  unaffected  flesh  of  a 
diseased  apple  has  a  distinct  bitter  taste.  The  bitter  rot  fungus 
also  affects  the  bark,  causing  a  canker. 

Treatment,  Pick  and  destroy  (by  burning  or  burying)  all  mum- 
mied fruits.  Prune  out  all  cankered  limbs.  Spray  with  Bordeaux 
mixture  (42  b)  at  least  four  times  during  the  growing  season.  The 
first  application  should  be  made  about  forty  days  after  the  petals 
fall.  Subsequent  sprayings  should  be  made  at  intervals  of  two 
weeks  or,  during  very  wet  weather,  every  ten  days. 

Black  Rot:  (Sphseropsis  Malorum  Pk.)  The  Black  Kot  is  a  com- 
mon disease  of  pome  fruits — apple,  pear,  and  quince.  It  affects 
fruit,  leaves  and  limbs.  A  rough  canker  is  formed  on  the  limbs, 
while  spots  appedr  on  the  leaves.  On  the  fruit  the  rot  begins  as  a 
small  spot,  generally  near  the  flower  end,  and  spreads  until  the  whole 
fruit  is  involved.  Whejn  the  rot  is  about  a  half  inch  or  more  in 
diameter,  small  spore  pustules  develop  on  its  surface.  The  affected 
tissues  do  not  shrink, — but  remain  full  and  thus  present  a  distinction 
from  Bitter  Rot. 

Treatment:  Keep  the  orchard  in  good  condition  and  properly 
pruned,  being  careful  to  remove  all  cankered  limbs.  Destroy  ef- 
fected fruits.  Spray  with  lime-sulphur  solution  in  the  spring  before 
the  buds  burst,  and  with  dilute  lime-sulphur  or  Bordeaux,  during  the 
summer. 

Broum  Rot:  [Sclerotinia  fructigena  (Pers.)  Schroet]  See  un- 
der PEACH). 

Croton  Oall:  (Pseudomonas  tumefaceins  Erw.  Smith  &  Town- 
send.)  This  is  a  bacterial  disease  which  producer  rough  corky  en- 
largements, or  knobs  on  the  roots,  and  crowns  of  plants,  particularly 
the  pomaceous,  stone,  and  bush  fruits, — which  belong  to  the  Rose 
family  (Rosaceae).  Generally  speaking,  nursery  stock  is  more  readily 
affected  than  older  trees.  The  gall  is  a  cancerous  production 
within  the  cambium,  or  growing  layer.  Generally  each  season's 
growth  dies  and  disintegrates  before  the  following  spring.  It  con- 
tinues to  spread  from  year  to  year  and  stunts  the  growth  of  the 
tree.  Although  there  is  considerable  difference  of  opinion  as  to  the 
seriousness  of  the  depredations  of  Crown  Gall,  it  is  best  to  plant  only 
trees  that  are  free  from  gall,  and  use  no  grafts,  buds  or  cuttings  from 
gall-infested  trees. 

Treatment:  Efforts  to  cure  affected  trees  by  cutting  out  the  galls 
are  not  successful.  Therefore,  the  following  suggestions  are  of  im- 
portance. Examine  all  nursery  stock  carefully  and  discard  trees 
showing  the  presence  of  galls.  It  is  believed  that  infection  gains 
entrance  to  the  trees  through  wounds,  so  that  care  should  be  takes 
to  avoid  any  injury  to  trees  at  the  surface  of  the  ground  when  culti^ 
vating.  If  the  gall  is  around  the  crown  of  any  growing  tueft,  dfistvo; 
it  by  burning,  aud  plant  another  in  its  place. 
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Pink  Rot:  (Cephalothecium  roseum  Cda.)  In  the  autumn  apples 
infected  with  scab  often  have  developed  on  these  affected  areas  what 
is  known  as  Pink  Rot.  This  is  a  saprophytic  fungus  and  appears  as 
a  mold.    This  is  especially  marked  on  scabby  apples  after  harvesting. 

Treatment:  It  is  plain  that  since  the  Pink  Rot  is  subsequent  to 
and  dependent  upon  apple  scab,  the  most  effective  control  measure  is 
to  prevent  the  formation  of  Scab  as  directed  below. 

Rust:  (Gymnosporangium  macropus  Lk.)  This  common  disease 
lives  during  the  summer  on  the  apple  trees,  producing  orange-colored 
blotches  on  the  leaves  and  fruits.  One  of  the  essential  stages  of  its 
life  is  passed  on  the  red  cedar,  on  which  the  disease  forms  knots, 
called  cedar-apples. 

Treatment:  Destroy  all  red  cedars  in  the  neighborhood.  Spray 
with  Bordeaux  mixture  (42  a),  or  self-boiled  lime-sulphur  (35)  as 
soon  as  the  petals  fall  and  again  in  two  weeks. 

Scab:  [Venturia  Pomi  (Fr.)  Wint.]  Apple  scab  affects  both  the 
leaves  and  fruits  and  may  often  be  fopnd  on  petioles  (or  leaf  stems), 
flowers,  and  twigs.  On  the  leaves  the  scab  appears  as  a  velvety, 
greenish  spot,  most  abundant  on  the  under  side.  On  the  fruit  it 
develops  as  small  circular,  olive-green  spots,  which  spread,  crack 
open,  roughen  the  surface  of  the  skin,  and  distort  the  fruit. 

Treatment:  Spray  with  lime-sulphur  solution  (34),  or  Bordeaux 
mixture  (42  a),  just  before  the  buds  open.  After  the  petals  have  just 
fallen,  and  again  in  ten  days  or  two  weeks  spray  with  Bordeaux 
Mixture  (42  a),  or  self -boiled  lime-sulphur  (35). 

Sooty  Blotch  or  Fly-speck  Fungus:  [Leptothyrium  Poml  (Mont. 
&  Fr.)  Sacc]  These  are  two  stages  of  the  same  fungus,  and  invar- 
iably are  found  on  the  same  plant  and  the  same  portion  of  it.  The 
disease  is  readily  recognized  by  the  fruit  looking  as  though  rubbed 
with  soot,  or  sprinkled  with  fly  specks,  and  the  common  names  are 
suggestive  of  the  appearance  of  diseased  fruit  just  before  ripening. 

Treatment:  Spray  with  Bordeaux  Mixture  (42  a),  or  self-boiled 
lime-sulphur  solution  (35),  ten  days  after  the  petals  drop  and 
ammonical  copper  carbonate  (43),  when  fruits  are  half  grown,  and 
again  two  weeks  later.    Prune  to  give  light  and  ventilation. 

Pear  Blight ,  Tung  Blighty  Fire  Blight,  Black  Blight,  Body  Blight, 
or  Collar  Blight:  [Bacillus  amylovorus  (Burr.)  De  Toni.]  This  is  a 
bacterial  disease  which  affects  the  pear  in  particular,  but  is  also 
found  on  the  apple  and  quince.  It  appears  mostly  in  the  spring, 
when  it  is  recognized  by  the  scorched  appearance  of  the  leaves  and  the 
blackened,  dead  appearance  of  the  twigs.  It  is  seen  mostly  on  the 
twigs,  but  does  sometimes  spread  to  the  larger  branches,  the  trunk, 
or  even  the  roots.  In  the  form  commonly  called  "Collar  Blight,"  at 
the  crown  it  is  the  worst  disease  of  the  apple  tree;  and  as  "Twig 
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Blight'^  it  is  the  worst  disease  of  the  pear  and  quince.  The  disease 
is  carried  from  affected  to  healthy  trees  by  various  agencies.  In- 
fection takes  place  readily  during  the  blossoming  period. 

Treatment:  The  most  effective  remedy  is  to  remove  most  carefully 
all  infested  parts  of  trees,  cutting  back  at  least  a  foot  below  the 
injury.  Carelessness  in  pruning  serves  to  spread  the  disease.  It 
is  advisable  to  go  over  the  trees  several  times  to  be  sure  of  having 
removed  all  infected  parts.  S^terilize  pruning  instruments  between 
cuts  by  passing  through  flame  or  washing  with  weak  formalin  solu- 
tion. For  Collar  Blight  mound  with  earth  mixed  with  a  little 
powdered  sulphur. 

TV.  Other  Enemies, 

Leaf  Blister  mites:  (Acarina. )  In  the  spring  small  mites  burrov/ 
into  the  leaves  to  deposit  their  eggs.  The  point  of  entrance  is  red  at 
first,  but  finally  turns  black.  The  young  mites  feed  within  the  leaf 
on  the  parenchyma,  or  soft  tissue.  The  adults  hibernate  on  the 
twigs  and  around  the  scales  covering  the  buds. 

Treatment:  Spray  in  the  spring,  before  the  buds  burst,  with 
kerosene  emulsion  (32  a),  or  lime-sulphur  solution  (34),  or  whale-oil 
soap  solution  (38  b).  When  especially  detrimental  to  trees  prune 
closely  in  winter  and  burn  the  twigs. 

Ground-hogs  or  Wood  chucks:  [Arctomys  monax  (Linn.)]  These 
mammals  are  often  quite  destructive  to  young  orchards  where  their 
injuries  consist  of  irregular  gnawing  of  the  bark  during  the  summer. 

Treatment:  (iround-hogs  can  be  killed  by  saturating  a  wad  of 
cotton  with  carbon  bisulphite  (37)  and  pushing  this  into  the  burrow. 
Then  close  the  opening  with  earth  to  keep  in  the  fumes. 

Mice:  (Murida^)  Mice  are  frequently  very  injurious  in  young 
orchards,  gnawing  bark  on  the  trunks  especially  during  winter  when 
the  snow  remains  on  the  ground  for  a  considerable  time. 

Treatment :  Since  the  mice  run  about  under  the  surface  of  the 
snow  and  do  not  gnaw  the  bark  above  it,  their  injury  can  l)e  pre- 
vented by  tramping  the  snow  firmly  about  the  trees.  Barriers,  such 
as  wire  netting  placed  around  the  trees,  prevent  the  approach  of 
the  mice.  Make  a  mound  of  earth  six  inches  high  around  e^ch  tree 
in  the  fall.  Rx  keeping  the  orchard  free  from  weeds  and  grass  the 
mice  will  have  no  hiding  places.  Poisoned  baits  (30  b),  traps,  and 
cats  are  effective  remedies.  Weasels,  hawks,  owls,  and  shrikes  are 
their  chief  natural  enemies. 

Rahhits:      (Pepus  nuttalli   mallurus  Thomsa. )      Like  mice,   rab 
bits  are  especially  troublesome  in  orchards  in  winter.     When  snow 
remains  on  the  ground  for  a  long  time  these  mammals  have  difficulty 
in  finding  food  and  resort  to  girdling  the  trees  to  secure  the  bark. 
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Treatment:  Damage  from  rabbits  may  be  prevented  by  protecting 
the  trunk  with  a  coating  of  pure  white  lead  and  raw  linst^d  oil  paint, 
with  wire  netting  screen,  wooden  veneer,  tar  paper,  or  blood.  Trees 
damaged  by  rodents  should  have  the  injured  surface  coated  with 
grafting  wax,  covered  with  clay,  and  then  wrapped  with  cloths. 
Bridge-grafting  may  be  resorted  to  in  early  spring.  Drop  on  the 
snow  some  branches  cut  from  older  trees,  to  feed  the  rabbits.  Get 
hunters  after  them. 

THE  APRICOT. 

I.  Chewing  Insects. 

The  Peach-tree  Bore.  (Sfionninoidea  exltiosa  Say.)  See  under 
peach). 

The  Plum  CurcuHo.  (Conotrachelus  nenuphar  Hbst.)  (See  under 
cherry). 

II.  Sucking  Insects. 

Aphids.     (Aphididiv. )     (See  under  apple). 

The  Lecanium  Scale.     (Eulecanium  sp.)     (See  under  peach). 

The  San  Jose  Scale.     (See  under  apple). 

III.  Plant  Diseases. 

Brown  Rot  or  Monilia  Rot.     (See  under  peach). 

Cown  Gall.    (See  under  apple). 

Scah:  (Cladosporium  ciarpophilum  Thiim.)  This  fungus  pro- 
duces the  familiar  small,  circular,  dark-brown  to  black,  or  greenish, 
or  cloudy  sj>ots  on  peaches  and  apricots.  These  spots  are  usually 
confined  to  one  side  of  the  fruit  and  often  make  it  crack  or  split. 
They  develop  on  the  leaves  also,  wheje  they  later  fall  out,  thus 
producing  a  shot-hole  effect. 

Treatment:  Prune  trees  so  as  to  admit  the  sunlight  freely.  Spray 
with  limesulphur  solution  (31:),  or  Bordeaux  mixture  (42  a)  im- 
mediately before  the  buds  open  in  the  spring  and  with  self-boiled 
lime-sulphur  solution  (35),  extra  dilute  lime-sulphur  (1  gal.  and 
1  pt.  in  49  gal.  water),  or  potassium  sulphide  (44),  soon  after  the 
husk  or  collar  drops  from  the  fruit. 

Shot-Hoie  Fungus:  Closely  allied  to  the  leaf  spot  of  the  cherry, 
which  see. 

ASH. 

I.  Chewing  Insects. 

Borers:     (Buprestidie.)     These  are  closely  allied  to  the  flat-headed 
borers  of  the  apple,  which  set*. 
Leopard  Moth:     (Zeuzera  pyrina  Fab.)     (See  under  **Poplar"). 
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Caterpillars:  (Lepidoptera.)  Several  species  of  caterpillars  feed 
upon  the  leaves  of  the  ash. 

Treatment:  If  tent  caterpillars  be  present  destroy  the  webs  first. 
Spray  with  lead  arsenate  (27  a)  or  Paris  green  (26  a)  when  the  larvae 
are  young  and  feeding  voraciously. 

Gall  louse:  (Aphididae).  This  is  a  plant  louse  or  aphid  which  in 
depositing  its  eggs  in  the  leaf  so  affects  the  latter  as  to  produce  a 
tuberclelike  structure  called  a  gall.     In  these  the  young  develop. 

Treatment:    If  detrimental  to  the  tree,  gather  all  infested  leaves  • 
and  bum. 

The  Saw-fly:  (Hymenoptera.)  The  saw-flies  are  insects  belong- 
ing to  the  same  order  as  the  wasps  and  bees.  They  possess  four  wings 
and  in  this  respect  differ  from  the  true  flies  which  posses  but  two 
The  saw-flies  are  so-called  because  the  female  is  provided  with  a 
pair  of  saw-like  structures,  by  means  of  which  she  makes  slits  in 
leaves  and  stems  of  plants.  The  eggs  are  deposited  in  these  slits. 
The  larvjB  resemble  superficially  the  caterpillars  of  moth  and  but- 
terflies, but  generally  have  the  peculiar  habit  of  curling  the  pos- 
terior part  of  the  body  to  one  side. 

Treatment:  Srpray  with  arsenate  of  lead  (27  a),  or  Paris  green 
(26  a). 

II.  Sucking  Insects, 

Aphids,     (Aphididaj).     (See   under   Apple). 
The  Oyster-shell  Scale.     See  under  apple). 

III.  Plant  Diseases. 

Decay  or  Broum  Rot :  [Polyporus  sulphureus  (Bull.)  Fr]  lirown 
rot  is  a  fungous  disease,  which  attacks  a  wide  variety  of  deciduous 
trees  and  some  conifers.  The  spores  gain  entrance  through  wounds, 
knot-holes  and  other  exposed  surfaces.  As  the  plant  grows,  it 
extends  its  fibers,  (hyphae  of  the  mycelium)  deeper  and  deeper  into 
the  tree  until  the  heart  wood  is  reached.  The  disease  would 
scarcely  be  detected  from  the  outside  if  it  were  not  for  the  develop- 
ment there,  of  the  brilliant  sulphur-yellow  sporophores,  in  which 
are  produced  myriads  of  minute  spores.  The  mycelium  kills  the 
tissue  of  the  tree  as  it  progresses,  and  decay  is  the  direct  result. 

Treatment:  To  prevent  the  entrance  of  spores,  cover  all  injured 
or  otherwise  exposed  surfaces  with  house  paint,  tar,  lime-sulphur 
solution  or  other  antiseptic  liquids  promptly.  Destroy  the  sporo- 
phores which  appear,  so  as  to  prevent  the  spread  of  the  spores  to 
new  seats  of  infection.  Cut  out  all  rotting  parts  and  fill  cavities 
with  cement  made  of  Portland  cement,  \  part,  and  clean  sand  three 
parts. 
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White  Rot:  [Polyporus  squamosus  (Huds.)  Fr.]  The  fungus 
which  produces  White  Rot  seems  to  occur  in  many  species  of  de- 
ciduous trees  and  is  closely  related  to  the  preceding.  It,  too,  kills 
the  tree  as  its  mycelium  is  extended,  but  the  dead  wood  remains 
light  in  color. 

Treatment:    Same  as  for  Brown  Rot,  which  see. 

BARBERRY. 
III.  Plant  Diseases, 

Rust:  (Puccinia  graminis  Pers.)  The  rust,  which  occurs  upon 
tne  barberry  is  perhaps  the  most  important  rust  from  the  economic 
standpoint.  This  'fungus  lives  on  the  leaves  of  barberry,  where  it 
foims  cluster  cups.  Later  lecidia  are  formed  and  break  through 
tne  epidermis  of  the  leaf  in  the  same  locations  as  did  the  clusters 
cups.  These  aecidia  break  and  liberate  numerous  spores,  which  are 
carried  by  the  wind  and  find  lodgment  in  cereals,  such  as  wheat, 
oats,  rye,  barley,  and  other  grasses.  On  these  the  spores  grow  and 
produce  the  Black  Rust  of  grain. 

Treatment:  The  most  effective  remedy  for  black  rust  is  to  de- 
stroy all  barberry  plants.  In  that  way  the  rust  is  deprived  of  one 
essential  host  and  cannot  develop,  since  two  hosts  are  required. 

BEECH. 

I.  Cheioing  Insects. 

The  Beech-leaf  Miner:  This  insect  is  closely  allied  to  the  Leaf 
Miner  that  infests  locust,  which  see. 

Caterpillars:     ( Lepidoptera. )     (See  under  ash.) 

II.  Sucking  Insects, 

The  Beech  Aphis.     (Aphididai).     (See  "Aphis"  under  apple). 
Wolly  Aphis.     (Aphididae).     (See  "Aphis"  under  apple). 

III.  Plant  Diseases. 

Decay:  tFomes  fomentarius  (L.)  Fr.]  The  decay  of  beech 
is  due  to  a  fungus.  See  general  discussion  under  Brown  Rot 
of  Ash.  In  the  case  of  the  particular  disease  in  question,  the  sporo- 
phore,  which  forms  on  the  bark  is  hoof-shaped;  the  upper  surface 
is  gray  and  the  under  surface,  brown. 

Treatment:    (See  under  Brown  Rot  of  Ash). 

Heart  Rot:  [Fomes  igniarius  (L.)  Gillett]  This  disease  is 
most  prevalent  in  moist  forests  and  occurs  in  beech,  maple,  yellow 
birch,  and  certain  oaks.  The  mycelium,  or  vegetative  part  of  the 
plant,  lives  in  the  heart  wood,  which  it  converts  into  a  spongy  mass. 
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The  sporojiliores,  which  appear  on  the  bark  are  hoof-shaped  and 
perennial,  so  that  the  brackets  grow  to  considerable  size.  The 
tipper  surface  is  black  and  becomes  cracked  with  age. 

Treatment:  There  is  no  practical  method  of  control  in  forests. 
Forest  trees  used  for  shade  purposes?  are  scarcely  ever  seriouslv 
affected.     (See  Brotrti  Rot  of  Ash). 

BIRCH. 

I.  Cheicing  Insects. 

Borers:  The  birch  is  subject  to  the  attack  of  both  flat-headed 
and  round-headed  borers,  as  is  the  apple,  which  see. 

Caterpillars.     (Lepidoptera).     (See  under   asl^L 

Leaf-rollers.     (lepidoptera).     (See  under  apple). 

Saw-flies.     (Hymeuoptera).     (See  under  ash). 

The  Pigeon  Tretnex:  (Tremex  columba  Linn.)  The  Pigeon 
Tremex  is  an  insect  whose  body  is  about  one  and  one-fourth  inches 
long  and  black  with  yellow  bands  and  spots;  the  wings  are  smoky 
color,  but  transparent,  and  the  legs  are  yelhnv.  The  eggs  are  de- 
posited in  the  wood.  The  grub  is  about  one  and  one-half  inches  in 
length,  white  and  cylindrical.  The  pupal  stage  is  passed  in  the 
tree. 

Treatment:  No  practical  method  of  combating  the  Pigeon 
Tremex  is  known,  but  parasites  help  to  k^pp  them  in  check.  How- 
over,  the  Tremex  attacks  only  declining  trees,  so  that  we  can 
lesson  the  danger  of  attack  by  keeping  the  trees  in  a  healthy  condi- 
tion. Woodpeckers  should  be  preserved,  and  the  Long-tailed 
Ichneumon  Fly  is  its  natural  enemy. 

II.  Sucking  Insects. 

Leaf  hoppers.     (Jassoidea).     (See   under  apple). 
Aphids.     (Aphididte).     (See  under  apple). 

III.  Plant  Diseases. 

Decay.     [Fonies  fomentarius  (L.)  Fr.]      (See  under  Beech). 

CATALPA. 

1.  Cheicing  Insects. 

The  Catalpa  Sphinx:  (Ceratomia  catalpa?  Bdv.)  The  larva  of 
tills  moth  are  recognized  by  their  distinctive  black  and  yellow 
coloration.  They  feed  in  colonies  and  are  often  very  destructive 
to  catalpa  trees. 

Treatment:  Prompt  applications  as  sprays  of  lead  asenate  (27 
a),  or  Paris  green  (20  a)  are  effective. 
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III.  Plant  Diseases. 

Leaf  Blight:  (Macrosporium  Catalpw  Ell.  and  Mart.)  and  Leaf 
Spot  (Phyllosticta  Catalpae  Ell.  and  Mart.)  These  two  diseases  of  the 
leaves  of  Catalpa  are  caused  by  fungi  which  are  often  associated  on 
the  same  leaves.  One  causes  the  leaf  to  dry  and  die  from  its  edges, 
and  the  other  causes  round  dead  spots.  Several  species  of  Catalpa 
are  subject  to  attack. 

Treatment:  Spray  with  Bordeaux  mixture  (42  a)  before  the  buds 
burst. 

CEDAK  AND  CYPRESS. 

I.  Cheioing  Insects. 

The  Bag  Worm.  (Thyridopteryx  ephemeraeforniis  Steph.)  (See 
under  apple.) 

The  Fir  Saw  flij.     (Hymenoptera).     (See  under  ash). 

III.  Plant  Diseases. 

Rust  or  Cedar  Apple,  ((jyiiinosporangium  macropus  Lk.)  (See 
under  apple). 

White  Rot.  (Polyporus  Juniperinus  von  Schrenk).  (See  under 
ash). 

CHERRY. 

T.  Cheicing  Insects. 

The  Plum  Curculio:  ( Conotrachelus  nenuphar  Hbst.)  This  insect 
is  similar  to  the  curculios  which  affect  the  apple.  The  larvae  infest 
the  fruit  of  peach,  plum  cherry,  and  ajjricot,  eating  away  the  flesh 
next  the  pit  or  seed,  thus  causing  the  fruit  to  drop  prematurely. 

Treatment:  Spray  with  3  lbs.,  arsenato  of  lead  in  fifty  gallons 
liquid  just  after  the  husks  drop.  Destroy  wormy  or  fallen  fruits. 
(Also  see  under  Apple). 

Leaf  Slugs.  (Caliroa  limaciua  Retz.):  The  slug  is  a  greenish 
black  slimy  **grul)''  which  feeeds  upon  the  upper  side  of  the  leaf,  which 
it  skeletonizes  by  eating  the  parenchya.    It  is  the  larva  of  a  saw  fly. 

Treatment:  Sj-rinkle  infestod  lenves  with  hellebore  (31  b)  or  with 
line  (freshly  slaked,  or  Paris  green  (26  a),  or  arsenate  of  lead 
(27  a). 

Shot-hole  Borers:     (See  under  Scohjtlid  hark  beetles  of  apple.) 

II.  Sucking  Insects. 

Cherry  Aphids  (Myzus  cerasi  Fahr.):  These  are  bro\ni  and  black 
species  of  plant  lice.  They  confine  their  attacks  to  young  twigs  and 
the  under  side  of  leaves.  They  i)uncture  the  leaf  to  withdraw  the 
sap,  so  that  growth  is  arrested,  the  leaves  curl,  and  finally  drop  pre- 
inatnrely.    The  growth  of  the  shoot  is  also  stopped. 
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Treatment:  Same  as  for  the  green  apple  aphis,  except  that  solu- 
tions should  be  a  little  stronger  for  the  black  and  brown  species. 

The  European  Fruit-^cale,  (Aspidiotus  ostrewformis  Curt.): 
Similar  to  San  Jos6  Scale,  but  its  tip  is  not  in  the  center  and  has  no 
groove  around  it.  Not  so  destructive  as  San  Jos4,  and  does  not  mul- 
tiply as  rapidly. 

Treatment:     Same  as  for  San  Jos^. 
The  San  Jom4  Scale,     (See  under  apple). 
The  Wooly  Aphis,     (See  under  apple). 


ITT.  Plant  Diseases. 

Black  Knot.  [Plotcrightia  morhosa  (Schw.)  Sacc.]:  This  malady 
is  one  of  the  commonest  and  most  unsightly  diseases  of  the  cherry  and 
plum.  It  is  characterized  by  black  wart-like  developments  of  the 
woody  parts  of  the  tree.  These  knots  are  generally  confined  to  one 
side  of  a  twig  or  branch.  They  make  their  appearance  in  spring  as 
slight  swellings.     By  mid-summer  these  are  full-grown,  black  and  dry. 

Treatment:  Cut  out  and  burn  all  diseased  portions,  cutting  six  or 
eight  inches  below  the  knot,  in  the  spring  of  the  year  and  at  such 
times  as  other  knots  may  develop.  Paint  the  cut  end  with  a  disinfect- 
ant solution  (se  under  pear  blight,  apple),  or  use  house  paints.  Spray 
with  Bordeaux  mixture  (42  a)  during  the  late  winter  and  when  the 
buds  begin  to  swell;  or  with  lime-sulphur  as  for  San  Jos6  Scale; 
follow  this  with  a  spray  of  Bordeaux  mixture  (42  a)  as  soon  as 
the  petals  drop,  and  again  ten  days  or  two  weeks  thereafter. 

Brown  Rot.     (See  under  peach). 

Crown  Gall.    (See  under  apple). 

Leaf  Curl  and  Witches'  Broom:  (Exoascus  Cerasi  Fuckel):  This 
fungous  disease  occurs  in  both  the  branches  and  leaves  of  the  cherry. 
The  branches  are  so  affected  that  numerous  twigs  are  produced  to 
form  a  loose  broom ;  while  the  leaves  become  crumbled  and  reddish. 

Treatment:  Destroy  all  affected  branches  by  burning.  S*pray  with 
Bordeaux  mixture  (42  a)  in  fall  and  again  in  the  spring  before  the 
buds  burst. 

Leaf  Spot  (Clyindrosporium  Padi  Karst  and  M ycosphwrclla  Crea- 
sella  Aderh):  The  leaf  spot  of  the  cherry  and  plum  is  caused 
by  several  species  of  fungi  but  in  all  cases  the  effect  is  practically  the 
same.  These  affected  areas  of  leaves  die,  become  dry  and  finally  drop 
out,  thus  producing  the  familiar  shot-hole  effect.  These  spots  may 
be  so  numerous  as  to  run  together,  in  which  case  the  leaves  are  so 
affected  as  to  become  yellow  and  fall. 
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Treatment:  Spray  with  Bordeaux  mixture  (42  a)  or  dilute  lime- 
sulphur  solution  (one  gallon  and  one  pint  in  forty-nine  gallons  water) 
before  the  buds  open  in  the  spring.  Spray  with  diulte  lime-sulphur 
solution  (34)  or  home-boiled  lime-sulphur  solution  (35)  as  soon  as 
the  fruit  is  well  set. 

Root  Rot.  (Armillaria  mellea  Yahh  and  Clitocyhe  parasitica  Wil- 
cox): The  rotting  of  the  roofs  of  deciduous  trees  including  fruit- 
bearers  is  attributed  to  the  invasion  of  fungi,  whose  sporophores  are 
of  the  form  of  mushrooms. 

Treatment:  Since  the  fungi  are  enemies  to  forest  trees  as  well 
as  fruit  trees,  it  is  advisable  to  remove  all  stumps  and  roots  in  land 
set  to  orchards.  As  a  further  preventive  allow  a  lapse  of  several  years 
before  planting  fruit  treees  in  new  ground  by  cultivating  such  land 
and  sowing  to  field  crops.    Destroy  affected  trees. 

Scah:    (See  under  apricot). 

CHESTNUT. 

I.  Chewing  Insects. 

Caterpillars,     (See  under  apple). 

The  Chestnut-leaf  Miner — (Phyllonoryter  sp.):  The  chestnut  is 
attacked  by  several  species  of  leaf-miners,  including  one  species  of 
Bucculatrix  (see  under  apple).  However,  most  of  them  are  typical 
miners,  so  to  speak,  and  spend  the  whole  feeding  period  within  the 
leaf. 

Treatment:  Destroy  infested  leaves.  Spray  about  the  first  of  July 
with  lead  arsenate  (27  a)  or  Paris  green  (26  a).  • 

Chestnut  Tree-Borer,    (See  under  apple). 

The  Chestnut  Weevil  (Balaninus  prohoscoideus  Fah,):  These  are 
insects  that  cause  "wormy"  chestnuts.  The  adult  is  a  small  snout 
beetle  which  lays  its  eggs  in  the  nuts  just  before  they  ripen. 

Treatment:  All  worms  and  wormy  nuts  should  be  destroyed.  All 
nuts  should  be  fumigated  with  carbon  bisulphide  (37)  or  hydrocy- 
nic  acid  gas  (38)  in  order  to  kill  the  larvae  or  "worms"  which  they 
contain.  If  carbon  bisulphide  be  used,  place  the  nuts  in  a  wash  boiler 
or  barrel  and  place  the  vessel  containing  the  liquid  on  top  of  the  nuts. 
Close  the  container  tightly  for  three  or  four  hours.  Ventilate  the 
nuts  thoroughly  before  using. 

II.  Sucking  Insects. 

Chestnut  Aphids.    (See  under  apple). 

The  Chestnut  Tree-hopper  (Memhracidw),  (See  under  tree-hopper 
of  apple). 
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III.  Plant  Diseases, 

The  Chestnut  Blight  or  Bark  Disease  (Dlaporthe  parasitica  Mur- 
rill,):  This  disease  i^  caused  by  a  fungous  parasite.  The  growth  of 
the  parasitic  plant  in  the  inner  bark  produces  lesions  which  girdle 
the  trunk  or  limbs,  thus  causing  the  death  of  the  portion  of  the  tree 
beyond  immediate  point  of  attack.  From  these  lesions  arise  num- 
erous fruiting  bodies  which  are  of  a  yellow  to  reddish-brown  color 
according  to  age,  and  the  size  of  a  pin  head  (made  up  of  winter  spores  i 
or  in  the  form  of  "strings"  (made  up  of  summer  spores).  The  pres- 
ence of  the  disease  is  further  shown  by  fl)  the  production  in  spring 
of  half -grown  yellow  leaves  on  previously  girdled  branches,  (2) 
reddish-brown  leaves  on  branches  girled  in  summer  and  (3)  the 
appearance  of  water  sprouts  below  the  lesions. 

^Treatment:  Keep  close  watch  for  affected  trees,  especially  those 
which  are  in  advance  of  the  main  body  of  trees.  Defer  planting  nur- 
very  stock  indefinitely  or  plant  trees  which  have  been  inspected  rig- 
idly. In  the  case  of  infected  trees  the  diseased  portion  should  be  re- 
moved thoroughly.  Parts  of  trees  thus  exposed  should  be  covered 
with  tar  or  other  antiseptic  dressing.  Badly  infected  trees  should 
be  cut  down,  the  bark  removed  and  burned  over  the  stump.  The 
Wood  may  be  manufactured  into  lumber.  All  infected  parts  of  trees 
should  be  burned. 

Crown  Gall,    (See  under  apple). 

ELM. 

•  I.  Chewing  In^9ects. 

The  Elm  F^pan-worms  (Geomefroidea) :  Several  species  of  span- 
worms  or  measuring-worms,  feed  upon  elm  leaves  and  are  recog- 
nized by  their  characteristic  method  of  progression,  which  is  sug- 
gested by  their  common  names. 

Treatment:  Spray  with  lead  arsenate  (27  a),  or  Paris  green 
(26  a),  when  the  larva?  are  actively  feeding. 

The  Elm-tree  Borers  (Saperda  tridentata  Olir,):  Elm  trees  are 
attacked  by  the  larvae  of  long-horned  beetles  known  as  flat-headed 
borers.  Allied  species  have  already  been  considered  under  various 
plants. 

Treatment:     (See  under  apple). 

Cank( r-tvorms  (Alsophdla  pometaria  Peck.):  The  full  cankrr- 
tcorms  are  larvae  of  species  belonging  to  the  measuring  worm  family 
and  feed  upon  a  variety  of  deciduous  trees  such  as  oak,  elm, 
hickory,  apple,  and  linden. 

Treatment:     (See  under  apple). 
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The  Imported  Elmtree  Beetle  (OcUerucella  luteola  Milill.):  This, 
is  a  greenish  yellow  inse»ct  about  one-third  of  an  inch  in  length  with 
two  black  stripes  on  its  wing  covers.  It  hibernates  in  the  adnlt 
stage  and  feeds  npon  the  young  leaves  in  the  early  spring.  The 
female  lays  rows  of  yellow  eggs  on  the  under  side  of  leaves.  From 
these  eggs  hatch  yellow,  black-spotted,  hairy  larvae,  which  destroy 
the  foliage. 

Treatment:  Spray  with  arsenate  of  lead  (27  a),  or  Paris  green 
(26  a)  before  the  leaves  are  fully  grown,  and  repeat  as  soon  as 
the  young  larvae  appear.  Paint  a  band  of  coal  tar  about  a  foot 
wide  around  the  trunk  of  the  tree  at  its  base,  the  first  of  March. 

The  Pigeon  Tremex,     (Siee  under  Birch). 

II.  Slicking  Insects, 

Aphids.     (See  under  apple). 

Cock's  Coml)  Qall  Louse  (Colopha  ulmicola  Fitch^J:  This  is  a 
species  of  plant  louse,  which  deposits  its  eggs  in  the  tissue  on  the 
upper  side  of  the  leaf.  Around  the  larva)  forms  a  fibrous  growth 
one  inch  long  and  a  half  inch  high,  somewhat  resembling  a  cock's 
comb. 

Treatment:    Gather  and  bum  all  infested  leaves. 

Wooly  Aphis,     (See  under  apple). 

III.  Plant  Diseases. 

Blister  Canker,     (See  under  apple). 
Whi  te  Ro  t,     ( See  under  ash ) . 

FIR. 

I.  Chewing  Insects, 

Borers.     (See  under  apple). 
Caterpillars.     (See  under  Ash). 

The  Fir-needle  Inch  Worm   (Geometroidea):    Several  species  of 
measuring  worms  infest  the  coniferous  or  evergreen  trees. 
Treatment:     (As  for  caterpillars,  which  see  under  ash). 
The  Fir  Saw-Fly.     (See  under  ash). 
White-marked  Tussock  Moth,     (See  under  apple). 

II.  Sticking  Insects. 
The  Lecanium  Scale,     (See  under  apricot). 

III.  Plant  Diseases, 

Rust,     (See  under  apple).  « 
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IV.  ^ther  Enemies. 

The  Fir  Mite:  A  Mite,  or  so-called  "Ked  Spider/'  attacks  the 
foliage  and  makes  it  turn  gray. 

Treatment:  Spray  with  extra-dilute  lime-sulphur  solution,  or 
with  potassium  sulfide  (1  oz.  in  1  gal.  water). 

HEMLOCK. 

T.  Chewing  Insects, 

Borers.     (See  under  apple). 
Caterpillars.     (See  under  ash). 

II.  Suckjng  Insects. 

The  Hemlock  Leaf  scale  (Aspidiotus  ahietis  8chr.):  This  is  a 
scale  insect,  which  lives  upon  the  needles  of  fir,  pine,  and  hemlock 
and  often  becomes  very  detrimental  to  the  tree  by  sucking  out  the 
sap. 

Treatment:  Spray  with  lime-sulphur  solution  as  for  San  Jos6 
Scale. 

III.  Plant  Diseases. 

Decay.     (See  under  Ash). 

Dry  Rot.  [Trametes  Pini  (Brot.)  Fr.]:  Practically  all  coniferous 
trees  are  subject  to  the  attacks  of  a  certain  fungus  which  destroys 
the  wood.  Numerous  pits  or  pockets  are  formed  and  in  these  it 
is  found  that  the  wood  has  been  so  altered  that  it  is  in  the  form 
of  bleached  "punk".  The  sporophore  generally  arises  at  a  wounded 
area  and  is  either  a  dark  brown  layer  or  a  hoof-shaped  bracket  As 
these  sporophores  are  perennial  they  increase  in  size  from  year  to 
year. 

Treatment:  As  infection  takes  place  through  exposed  surfaces, 
the  first  step  toward  eradicating  the  dry  rot  is  to  prevent  exposure 
by  injury.  Destroy  diseased  trees  and  the  sporophores.  CJover 
exposed  surfaces  with  paint  (pure  white  lead  and  raw  linseed  oil), 
or  with  asphaltum,  or  tar.     (See  under  Chestnut  Blight). 

HICKOKY. 

I.  Chetcing  Insects. 

Caterpillars.     (See  under  ash). 

The  Hickory  Bark-horer  (Scolytus  quadrispinosus  Say.):  This 
insect  is  closely  allied  to  the  Shot-hole  Borer  of  fruit  trees.  (See 
upder  Cherry). 

Borers.     (See  under  apple). 
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The  Hickory-nut  Weevil  (Balaninus  caryce  Horn,):  This  beetle 
is  very  similar  to  the  weevils  that  infest  chestnuts.  (See  chestnut 
weevil). 

The  Hickory  Tussock  Moth  (Halisidota  caryoe  Han):  This 
moth  is  closely  allied  to  the  wliite  marked  species  described  under 
the  apple,  which  see. 

The  Hickory  Ticig-ffirdJer  (Oncideres  cingulatus  Say,):  This 
beetle  after  depositing  an  egg  in  the  twig,  girdles  the  latter  a  short 
distance  below  the  egg.  The  circle  causes  the  death  of  the  twig 
above  the  girdle,  so  that  tlie  le^ives  wither  and  the  twig  breaks  and 
falls.     In  this  way  the  presence  of  the  larvje  is  made  known. 

Treatment:  Cut  off  and  burn  infested  twigs  at  a  time  when  they 
contain  the  larvje,  or  gather  and  bum  them  as  soon  as  they  fall. 

Tree  Hoppers.     (See   under   apple). 

Slug-worms.     (See  under  leaf  slug  of  cherry). 

The  Walnut  Case-bearer  (Mineola  juglandis  Le  Baron):  The 
larvae  of  this  species  of  moth  fonn  dark  brown  cases  on  hickory 
leaves.  The  species  is  closely  allied  to  the  case-bearer  of  the  apple, 
which  see. 

The  Walnut  Leaf -roller.  (For  treatment  see  under  leaf  roller  of 
apple). 

The  Walking  Stick  (Diapheromera  femorata  Say.):  This  odd 
insect,  sometimes  called  the  '^DeviPs  Darning  Needle,"  is  not 
generally  abundant  in  any  one  locality,  although  it  is  widely  dis- 
tributed. When  at  rest,  the  walking-stick  is  easily  overlooked  so 
closely  does  it  resemble  a  twig.  It  drops  its  large  eggs  on  the 
ground  or  leaves  under  trees,  or  plants  where  it  feeds  on  foliage. 

Treatment:  Should  walking  sticks  become  so  abundant  as  to 
defoliate  trees  badly  they  can  be  checked  by  spraying  with  lead 
arsenate  (27  a),  or  Paris  green  (26  a). 

II.  Sucking  Insects. 
The  Hickory  Aphis.     (See  under  apple). 

III.  Plant  Diseases. 
Root  Rot.     (See  under  cherry). 

HORSE  CHESTNUTS. 

I.  Chewing  Insects. 
Caterpillars.     (See   under   ash). 

The  Buckeye  Stem-borer.     (For  treatment  see  Borers  of  Apple). 

II.  Sucking  Insects. 
The  Oyster  Shell  Scale.     (See  under  apple). 
The  Lecanium  Scale.     (See  under  apricot). 


240 

III.  Plant  Diseases, 

Leaf  Blotch  (Phyllosticla  Pavke  Desm):  As  the  season  advances 
the  leaves  of  horse-chestnut  trees  frequently  develop  irregular  spots, 
which  may  eventually  cover  the  whole  leaf.  The  leaves  become 
yellow  and  fall  prematurely,  so  that  the  tree  is  much  depleted  in 
vitality.    The  disease  is  caused  hy  a  fungus. 

Treatment:  Gather  and  burn  all  infected  leaves  as  they  fall. 
Spray,  as  the  buds  begin  to  open,  with  Bordeaux  mixture  (42  a). 

Tip  Burn:  Tip  burn,  or  Leaf  Hlight,  is  a  common  trouble  with 
leaves  of  horse-chestnut  in  summer.  The  leaves  turn  brown  and 
drop,  due  to  insufficient  water  and  food.  Prune  back  and  water 
with  an  ounce  of  nitrate  of  soda  in  each  bucket  of  water. 

JUNIPER. 
I.  CJtemng  Insects, 

Bagtoorms,     (See  under  apple). 

The  Blue  Pine-hover,     (For  treatment  see  i'orei's,  under  apple). 

Caterpillars,     (See  under  ash). 

l^he  Jvniper-twig  Inch-xrorms.  (For  treatment,  see  Canker 
Worms  under  apple). 

The  Juniper  Bark-horer,  (For  treatment,  see  Shot-hole  Borer, 
under  peach. 

TI.  Sucking  Insects, 

The  Juniper  Scale,  Sev.eral  species  of  scale  insects  infest  the 
Juniper.    Young  nursery  stock  is  especially  liable  to  attack. 

Treatment:     (As  for  Lecanium  Scale,  which  see  under  apricot). 

III.  Plant  Diseases, 
Rust,     (See  under  apple). 

LARCH. 

I.  Chewing  Insects, 

Caterpillars,     (See  under  ash). 

The  Larch  Lappet  Moth  (Tolype  laricis  Fitch):  In  the  larval 
stage  this  moth  is  a  tent  caterpillar.  It  feeds  upon  larch,  pine, 
and  hemlock.  The  caterpillar  is  of  a  dull  brown  color  and  one  and 
one-half  inches  in  length.  It  reaches  full  growth  during  July.  The 
moths  appear  in  August  or  September. 

Treatment:     (See  tent-caterpillar  under  apple). 

The  Larch  Saw-fly,  (This  insect  is  closely  related  to  the  saw- 
fly  of  the  ash,  which  see). 

Tussock  Moths,     (See  under  apple). 
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II.  bucking  Insects, 

The  Larch  Chermcs  (Vhermaphis  laricifoliw  Fitch,)  This  is  a 
species  of  plant  louse,  which  occurs  on  larch  and  tamarack. 

Treatment:    As  for  aphis.     (See  under  apple). 

The  Larch  Aphis,  This  form  is  clpsely  related  to  the  above.  Treat- 
ment similar. 

III.  Plant  Diseases, 

Canker  (Dasyscypha  \\  illkonunii  HartigJ:  This  canker  is  a  typi- 
cal one.  It  gains  entrance  through  wounds  and  rapidly  causes 
the  bark  to  become  slirunkon  and  brown  and  to  die.  The  canker 
growth  is  most  rapid  during  autumn  and  winter. 

Treatment:  1  he  disease  is  most  apt  to  be  disastrous  in  moist, 
marshy  situations.  Larch  trees  on  dry  slo}»es  seem  to  be  attacked 
seldom.  These  points  should  be  borne  in  mind  as  no  practical 
methods  of  eradicating  larch  canker  are  known. 

Decay.     (See  under  ash). 

Dry  Rot.     (See  under  hemlock). 

Hoot  Rot.     (See  under  cherry j. 


LILAC. 
L  Chewing  Insects. 

Borers.  The  larvai  of  certain  clear-wing  moths  (Sesiidie)  fre- 
(juently  prove  destructive  to  lilac. 

Treatment:  Infested  shoots  should  be  cut  out  and  burned  as 
soon  as  observed. 

II.  Sucking  insects. 

The  Oyster  Hhell  Hmle.     (See  under  apple). 
The  San  Jose  Scale.     (See  under  apple). 

III.  Plant  Diseases. 

Powdery  Mildew  [Microsphcera  Aln4  (Wallr.)  Wint."]:  In  late 
summer  a  mildew  frequently  develops  on  the  leaves  of  lilac,  causing 
the  leaves  to  become  gray.  In  some  cases  this  mildew  is  confined 
to  patches,  but  generally  covers  the  entire  leaf. 

Treatment:  Spray  as  soon  as  the  leaves  oj)en  with  Bordeaux 
mixture  (42  a),  or  lime-sulphur  solution  (34;  1  gal.  &  1  pt.  to  49 
gallons  of  water),  or  use  sulphur  dust,  or  one  ounce  of  Potassium 
sulAde  in  each  gallon  of  water.     Repeat  in  six  weeks. 
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LINDEN  or  BASSWOOD. 

I.  Chemng  Insects. 

The  Linden  Borers:  Several  species  of  round  headed  borers, — 
larva)  of  long-horned  beetles  (Cerambjcidae),  principally  Saperda 
vestita  Say) — pass  the  larval  and  pupal  stage  in  the  linden, — also 
the  larva  of  the  Leopard  Moth  (Zeuzera  pyrina  Fab.). 

Treatment:     (See  Borers  under  apple). 

The  Linden  Leaf -Beetle:  Allied  to  the  leaf -beetle  affecting  the 
elm,  which  see. 

The  Leopard  Moth  (Zeuzera  pyrina  Fab.):  This  is  an  introduced 
species,  which  attacks  a  variety  of  trees,  both  shade  and  fruit.  The 
adult  is  white,  with  numerous  small  black  spots.  The  larva  lives 
in  the  woody  tissue  of  the  host,  in  which  it  bores. 

Treatment:    As  for  borers,  which  see  under  apple). 

The  White-marked  Tussock  Moth.     (See  under  apple). 

The  Fall  Web-worm.     (Siee  under  elm). 

The  Pigeon  Tremex.     (See  under  birch). 

II.  Sucking  Insects, 
8 an  Jos6  Scale.     (See  under  apple). 

III.  Plant  Diseases. 
White  Rot.     (See  under  ash). 

IV.  Other  Enemies. 

The  Qall-miie.     (See  treatment  of  Cock's  Comb  Gall  of  Elm). 

LOCUST. 
I.  Chevnng  Insects. 

The  Bag-worm.     (See  under  apple). 

Caterpillars.     (See  under  ash). 

The  Locust  Leaf-rollers.     (See  leaf-rollers  under  apple). 

The  Locust  Leaf-miner  fOdontota  dorsalis  Thumb.):  The  adult 
insect  is  a  brown  and  black  striped  beetle  about  one-fourth  inch  in 
length.  The  general  color  of  the  insect  is  red,  while  the  legs,  head, 
and  a  line  running  the  length  of  the  body  are  black.  The  eggs  are 
laid  on  the  leave®.  In  these  the  larvae  live  upon  the  parenchyma 
or  middle  layer.  Pupation  takes  place  within  the  leaf  and  the 
adults  are  also  leaf-eaters.  They  are  the  pests  which  cause  locust 
trees  to  look  brown  in  mid-summer. 

Treatment:  Spray  the  leaves  as  soon  as  the  mature  insects  ap- 
pear, with  lead  arsenate  (27  a),  or  Paris  green  (26  a). 
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The  Locust  Borer  (Ctjllene  r^hinim  ForstJ:  Thi«  is  ene  of  the 
most  serious  pests  of  the  locust.  In  many  localities  it  is  difficult 
to  find  a  sound  tree.  The  adult  is  a  Long-horned  Beetle,  black,  with 
jellow  lines  and  one  and  a  quartex  to  one  and  a  half  inches  in 
length.  They  deposit  eggs  singly  iu  the  bark  about  the  latter  part 
of  July.  The  larvae  bore  in  the  wood  and  appear  as  adults  the 
following  year. 

Treatment:     (See  Borers  under  apple). 

For  all  borers  the  best  preventive  is  the  presence  of  Woodpeckers 
of  all  kinds. 

The  Locust  Sato- flies,     (Seo  Saw-fly  under  ash). 

II.  Sucking  Insects. 

The  Rapacious  Scale.  (Treatment  as  for  San  Jos6  Scale,  under 
apple). 

III.  Plant  Diseases. 

I)€cay  or  Brown  Rot.     (See  under  ash). 


MAPLE. 

I.  Chetoing  Insects. 

Caterpillars.     (See  under  ash). 

The  Flat-headed  Apple-tree  Borer,     (See  under  apple). 

The  Maple  Leaf -miner.     (See  under  ash). 

The  Pigeon  Tremex.     (See  under  Birch). 

Saw-flies*     (See  under  ash). 

Th^  Sugar  Maple  Borer  fPlagionotus  speciosns  Say.) :  The  adult 
is  a  long-horned  beetle,  and  the  larvae  is  a  round-headed  borer.  They 
frequently  infest  sugar  maples  so  badly  as  to  prove  very  injurious. 

Treatment:     (See  under  apple). 

II.  Sucking  Insects. 

The  Cottony  Maple  Scale  (Pulvinaria  innumerahilis  Rathv.): 
This  insect  is  readily  recognized  by  the  fact  that  it  secretes  a  sub- 
stance, which  forms  a  cottony  mass  under  the  scale.  The  eggs, 
found  with  the  mass,  hatch  in  early  summer  and  the  young  migrate 
to  the  leaves  and  young  twigs,  from  which  they  suck  the  sap.  In 
the  fall,  the  partly  grown  young  return  to  the  branches  and  in  the 
spring  are  mature.  The  species  is  usually  found  on  soft  and  hard 
maple,  but  also  occurs  on  other  shade  trees  and  on  vines. 

Treatment:     (As  for  San  Jos6  Scale,  which  see  under  apple). 

The  Gloomy  Scale  (Chrysomphalus  tenehricosus  Comst.):  The 
gloomy  scale  appears  to  be  most  prevalent  on  the  red  maple. 

Treatment:     (As  for  San  Jos6  Scale,  which  see  under  apple). 


244 

The  Maple  Aphis  (Chaitophorus  aceris  Linn,):  The  Norway 
Maple  Aphis  would  appear  to  be  verj^  injurious  at  times.  The 
hone^'  dew  which  they  secrete,  often  becomes  very  conspicuous  on 
the  trees,  and  falls  to  the  ground  beneath.  A  smutty  fungus 
develops  iu  this,  and  some  leaves  fall  so  owners  of  Notway  Maple 
Trees  often  become  alaruied.  The  danger,  however,  is  more  ap- 
parent than  real.  It  does  not  seriously  injure  the  trees  to  lose  a 
few  leaves.  , 

Treatment:  If  the  trees  should  require  attention,  the  aphids  can 
be  held  in  check  by  spraying  with  whale-oil  soap  solution  (33  b), 
or  laundry  soap  soluticm  (33  a). 

The  Maple  Lecaniuni  or  Terrapin  Scale  (EiUecanium  nigro fas- 
datum  Perg.J:  The  insects  commonly  called  ''terrapin"  scale,  are 
of  the  size  and  shape  of  a  small  split  pea  and  brown  in  color. 
They  pass  the  winter  three-fourths  grown.  The  young  appear  in 
July  as  free-moving,  minute,  soft-bodied  insects. 

Treatment:  When  the  young  appear,  spray  infested  trees  with 
kerosene  emulsion  (32  cj,  or  soap  solution  (33  b),  or  tobacco 
decoction  (41  a).  Spfay  during  dormant  season  with  kerosene 
emulsion  (32  a),  or  lime-sulphur  solution  (34),  or  strong  whale- 
oil  soap  solution  (1  lb.  soap  to  2  gal.  water).  Paint  infested  areas 
at  any  time  with  very  strong  soap  solution,  applied  with  a  brush. 

The  Oyster  i:>heU  Scale,     (See  under  apple). 

III.  Plant  Diseases, 

Anthracnose  (Qlososporium  apocryptum  K,  d  E,):  Norway  Maple 
Trees  in  the  nursery  are  often  badly  infested  by  a  fungus  closely 
related  to  that  which  causes  the  anthracnose  of  raspberry*  and 
blackberry-.     It  occurs  as  light  spots  in  the  leaves  and  young  iwigs. 

Treatment:  Spray  thoroughly  with  Bordeaux  mixture  in  the 
early  season.     Cut  off  and  destroy  diseased  twigs. 

Decay,     (See  under  Beech). 

Gall  (PycnochytrUnn  glohosuni  Schroet^):  Small  yellow  or  red 
galls,  are  sometimes  formed  on  maple  seedlings  by  a  fungus,  which 
gains  entrance  into  the  epidermis. 

Treatment:  Avoid  planting  seedlings  affected  with  gall.  Burn 
affected  seedlings. 

Heart  Rn^t,     (Bee  under  Beech). 

Leaf  Blotch  [Rhytisma  Acerinnm  fPcrs.)  Fr,]:  Conspicuous 
black  si)ots  are  frequently  seen  on  the  leaves  of  nmple.  The  s|)Ots 
first  appear  as  yellow,  thickened  areas.  Later  these  become  black 
and  tough.     The  disease  is  not  generally  considered  injurious. 
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Treatment:  As  a  control  measure,  the  affected  leaves  should 
he  burned,  since  development  of  the  fungus  continues  even  after 
the  leaves  fall.  Spray  with  Bordeaux  mixture  as  soon  as  the  buds 
burst  in  the  spring. 

Powdery  Ifildew,     (See  under  lilac). 

White  Rot:     (See  under  ash)., 

IV.  Other  Enemies, 

Gall-mites  (Acarina):  Galls  are  often  formed  on  the  leaves  by 
mites.     Gather  and  burn  the  infested  leaves  as  soon  as  they  fall. 

MOT  NTAIN  ASH. 

I.  Chewing  Insects. 

Borers,     (See  under  apple). 

The  Leopard  Moth,     (See  under  J.inden). 

II.  Sucking  Insects, 

The  Oyster  Shell  Scvlc,     (See  under  apple). 
The  San  Jos6  Scale-     (See  under  apple). 
The  Scurfy  Scale,     (See  under  apple). 

III.  Plant  Diseases, 

Rust  (Gynvnosporangium'  glohosum  Farl,):  The  fungus  which 
produces  the  rust  on  the  mountain  ash,  is  closely  related  to  that 
which  infects  the  apple. 

Treatment:  The  rust  of  the  moimtain  ash  and  apple,  are  so 
similar  in  form  and  habit,  that  the  same  method  of  treatment  is 
applicable  to  both.     (Sfee  under  apple). 

OAK. 

I.  Chetving  Insects. 

The  Carpenter  Moth  (Prionoxystus  rohinios  Peck):  This  species  is 
closely  related  to  the  Leopard  Moth.  The  larvse  infests  locust, 
willow,  chestnut,  popular  and  oak.  It  is  reported  to  be  a  serious 
pest  of  the  oak  at  times,  so  that  trees  are  rendered  unfit  for  any  use 
except  fire  wood. 

Treatment:  Remove  and  bum  all  infested  itree«  or  paxts  of 
them,  or  use  the  trees  as  fire  wood  before  the  larvae  escape. 

Caterpillars:  A  number  of  lepidopterous  insects  deposit  their 
eggs  upon  the  leaves  of  the  oak.  The  larvie  are  frequently  so 
destructive  that  whole  trees  are  defoliated. 

Treatment:     (See  under  ash). 

The  Cylindiical  Basket  Worm  or  Bag-icorm,  (See  bag- worm 
under  apple). 


346 

Leaf -miners,     (See  under  apple.). 

Oak  Bark-heetles  (Scolytidce):  A  large  number  of  species  of 
bark-beetles  occur  in  the  oak.  The  familiar  shot-hole  effect  is 
produced  as  the  result  of  the  adults  making  their  exit  from  the 
trees.  Some  borers  work  into  the  wood  and  attack  both  healthy 
and  declining  trees. 

Treatment:  Remove  affected  parts  and  bum.  If  the  trees  be 
declining  stimulate  them  by  such  means  as  pruning  and  fertilizing. 

Oak-horers:  The  oak  is  the  subject  of  attack  from  several  species 
of  both  flat-headed  and  round-headed  borers.  Some  attack  sound 
trees,  while  others  prefer  to  limit  their  work  to  dead  or  decaying 
trees. 

Treatment:  Badly  infested  trees  should  have  the  parts  attacked 
removed  and  burned.  When  the  openings  of  burrows  are  seen, 
inject  carbon  bisulphide  with  a  spring  bottom  can  and  close  the 
opening  with  soft  clay. 

The  Oak-miner:     (See  remedy  for  Apple  Leaf  Miner). 

TJie  Oak  Saw-fly:     (See  remedy  for  Saw-fly  of  ash). 

II.  Sucking  Insects. 

Aphids.     (Bee  under  apple). 

The  Oak  Chermes,     (See  under  Larch). 

Oak  Gall-flies:  Galls  are  produced  on  plants  by  many  species 
of  insects  belonging  to  several  orders.  Among  these  are  gnats, 
aphids,  mites,  flies,  moths  and  beetles.  The  true  gall-flies,  how- 
ever, belong  to  the  order  which  includes  the  bees  and  wasi^ 
(Hymenoptera).  These  produce  galls  so  characteristic  of  the 
species  that  the  gall  serves  to  identify  the  insects  which  made  it. 
After  the  egg  is  deposited  by  the  female  insect,  the  plant  tissue  is 
so  effected  that  it  grows  to  form  the  gall.  Thus,  the  maggot-like 
larviB  lives  within  and  develops  in  the  small  central  cavity.  The 
adult  makes  its  exit  when  mature. 

Treatment:  Generall}',  the  galls  seem  to  produce  no  ill  affects 
on  oak  trees  and  require  no  attention.  If,  however,  they  appear  to 
be  detrimental  to  the  tree  they  should  be  gathered  and  burned  bo- 
fore  the  adults  make  their  escape. 

The  Oolden  Oak  Scale  (Asterolecanium  quercicola  Bouche,): 
(Same  remedies  as  for  Lecanium  on  apricot). 

III.  Plant  Diseases, 

Anthracnose,     (See  under  svcaraore). 
Decay  or  Brown  Rot.     (See  under  ash). 
Heart  Rci,     (&ee  under  beech). 
Root  Rot,     (See  under  cherry). 
White  Rot.     (See  under  ash). 
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PEACH. 

I.  Chewing  Insects, 

Gi^asshoppers  (Acridiidw):  These  common  pests  often  devour 
foliage  of  trees,  especially  when  much  grass  grows  near  them. 

Treatment:  Spray  with  an  ounco  of  arsenate  of  lead  in  each 
gallon  of  water,  or  poison  with  sweet  bran  mash  or  criddle  mixture. 

The  Peach-tree  Borer,     (See  under  apricot). 

The  Plum  Curculio,     (See  under  apple). 

87u)t-hole  Borers:  As  a  rule,  only  sickly  or  declining  trees  are 
attacked.  The  work  of  these  insects  is  described  under  Scolytid 
bark-beetles  of  the  apple,  which  see. 

Th^  Bud  Moth  (Spilonota  ocellana  Schiff.):  The  larv»  of  this 
moth  are  small,  brown  caterpillars  with  black  heads,  and  are 
found  in  spring  attacking  and  devouring  tender  buds  and  blossoms. 
Later  they  web  the  leaves  together  and  feed  within  the  cluster. 

Treatment:  Spray  with  arsenate  of  lead  (27  a),  or  Paris  green 
(26  a),  immediately  after  Ihe  leaf  buds  open. 

II.  Sucking  Insects, 

The  Lecanium  Scale.     (See  under  apricot). 

The  Black  Peach-aphid  (Aphis  persicw-niger  E,  F,  Smith):  This 
plant  louse  is  a  shining  black  insect  which  lives  on  the  leaves,  twigs, 
and  roots  of  the  peach.  The  root-infesting  insects  are  particularly 
destructive,  and  cause  the  tree  to  be  very  much  weakened  so  that  in 
severe  cases  the  leaves  are  drooping  and  yellow. 

Treatment:  The  root-infesting  forms  can  be  controlled  by  ex- 
posing the  tinfested  roots,  and  applying  a  quantity  of  1:obacco 
decoction  (41  a),  or  ground  tobacco  leaf,  or  stems  (41  b),  or  kero- 
sene emulsion  (32  a).  Spray  the  trees  with  whale-oil  soap  solution 
(33  b). 

The  San  Jos^  Scale^     (See  under  apple). 

III.  Plant  Diseases, 

Brown  Rot,  Ripe  Rot,  or  Monilia  Rot  [Sclerotinia  fructigena 
fPers.)  Schroet] :  This  is  the  common  Brown  Rot,  or  Eipe  Hot  of 
the  stone  fruits,-;-peach,  plum,  nectarine,  cherry,  and  apricot.  It 
first  appears  as  a  small  brown,  decayed  spot,  which  spreads  until 
the  whole  fruit  is  involved  and  becomes  covered  with  gray  dust 
(Spores  or  Rot  germs).  By  evaporation  of  the  water,  the  diseased 
fruit  dies  and  shrivels,  and  is  then  said  to  be  "mummified."  These 
fruit  may  remain  on  the  tree  or  fall  to  the  ground.  Under  either 
condition  they  are  the  source  of  infection  the  following  year.  Twigs 
are  also  attacked  and  blighted  by  this  disease,  which  causes  brown 
spots  in  the  bark  of  young  peach  twigs. 
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Treatment:  Gather  and  destroy  all  mummified  fruits.  If  pos- 
sible remove  the  growing  fruit  as  it  becomes  diseased.  Prune 
trees  to  admit  sunshine,  and  thin  the  fruit.  Wpray  with  Bordeaux 
mixture  (41  a),  or  lime-sulphur  solution  (.*U  dilute)  during  the 
dormant  season.  Spray  with  weak  Bordeaux  (42  b|,  or  (better) 
self-boiled  lime-sulphur  solution  (35),  when  the  fruit  is  one-third 
grown  and  again  two  weeks  later.  The  last  named  (Scott's 
formula)  self-boiled  lime-sulphur  as  a  summer  spray,  is  the  most 
important  step  in  preventing  Brown  Rot. 

Crown  Gall.     (See  under  apple). 

Leaf  Curl,  During  wet  springs  a  certain  fungus  attacks  peach 
leaves  causing  the  leaves  to  thicken,  crumple,  turn  white,  and 
later,  pink,  red,  and  brown,  and  the  deformed  leaves  finally  drop. 
This  defoliation  also  causes  the  fmit  to  drop  or  to  be  inferior. 

Treatment:  Spray  with  Bordeaux  mixture  (42  a),  or  lime-sul- 
phur solution  (34),  as  for  San  Jos6  Scale,  before  the  leaves  appear 
in  spring. 

ScaJ),     (See  under  apricot). 

YellC'tvs,  Rosette y  and  Little  Peach:  These  three  diseases  of  the 
peach  are  believed  to  be  closely  allied,  (a)  In  the  case  of  Little 
Peachy  the  fruit  does  not  attain  more  than  half  size,  and  the  flesh 
is  insipid  and  bitter,  and  does  not  ripen  on  time,  while  the  leaves 
are  undersize,  closely  set  on  the  twigs,  and  yellow  or  reddish  in 
color,  (b)  Peach  Rosette  may  be  known  by  the  tufts  or  rosettes 
formed  by  the  growing  shoots,  which  do  not  lengthen  but  become 
bunchy,  so  that  the  leaves  are  formed  close  together,  (c)  Peach 
Yellows  is  first  recognizd  with  certainty  by  the  premature  ripening 
and  internal  red  spotting  of  some  fruits,  with  red  interior  streaks. 
Later  the  leaves  become  yellow,  slightly  rolled,  and  set  at  right 
angles  to  the  twigs:  next  appears  a  growth  of  bunchy  twigs  and 
leaves  from  the  large  limbs,  soon  followed  by  the  death  of  the 
tree. 

Treatment:  Cut  out  infected  trees  and  burn  them  as  soon  as  the 
fii*st  signs  of  the  disease  are  recognized.  Be  careful  to  avoid 
bringing  disease<l  trees  in  contact  with  healthy  ones. 

Potodery  Mildew  [Slph^rrotheca  pamwsa  fWallr,)  Lev.]:  This 
fungus  attacks  many  plants,  including  the  peach,  cherry,  apple  and 
(juince.  It  makes  its  appearance  about  mid-summer  on  the  leaves 
and  young  twigs,  as  small  white  blotches.  These  spots  enlarge 
and  cover  the  sui'face  of  the  leaf.  The  powdery  appearance  is 
caused  by  the  numerous,  minute,  white,  summer  spores,  which 
are  blown  about  by  the  wind  or  carried  by  other  agencies  to  unaf- 
fected leaves. 
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Treatment:  Inasmuch  as  the  winter  spores  remain  on  the  fallen 
leaves,  there  to  beeoiiie  active  a^ain  in  the  spring,  tlie  iK)ssibilities 
of  such  infection  will  l)e  greatly  lessened  by  burning  these  leaves. 
Spray  with  Bordeaux  mixture  (42  a),  or  ammoniacal  copper  car- 
bonate (43)  as  soon  as  the  leaves  are  well  formed,  and  at  intervals 
of  ten  days  or  two  weeks  thereafter,  until  mid-summer. 

PEAE. 

T.  Chewing  fn^ecfs. 

The  Codling  Moth:     (See  under  apple). 

Curciilio:     (See  under  apple). 

The  Fall  Weh-worm:     (See  under  apple). 

The  Pear  Slug:     (See  Leaf  Slug  under  cherry). 

Borers:     (See  under  apple). 

II.  Sucking  Insects. 

The  Oyster  Shell  Scale.     (See  under  apple). 
The  Pear  Psylla:     (See  under  apple). 
The  San  Jose  Scale^     (See  under  apple). 
The  Scurfy  Scale:     (See  under  apple). 

III.  Plant  Diseases. 

Brown  Rot  or  Decay:     (See  under  ash). 

Croum  Gall:     (See  under  apple). 

Leaf  Blight  (Entomosporiurn  maculatum  Lev.):  This  bacterial 
disease  makes  its  apjiearance  soon  after  the  leaves  develop.  Dull 
reddish  spots  are  formed  on  the  upper  surface  of  the  leaves;  but 
as  the  disease  spreads,  dark  brown  spots  appear  on  the  under  sur- 
face also.  Thus,  the  entire  leaf  may  be  involved,  when  it  turns 
yellow  and  drops.  The  limbs  and  fruit  are  also  attacked.  The 
former  become  blackened,  while  the  latter  is  covered  with  reddisli 
spots,  which  cause  the  rind  to  become  rough  and  to  crack  oj)en. 

Treatment:    As  for  Apple  Scab. 

Pear  Blight  or  Fire  Blight.     (Siee  under  apple). 

Rust.     (See  under  apple). 

Scah.     (See  under  apple). 

PINE. 

I.  Chewing  Insects. 

Pine  Bark  Beetles.     (See  Scolytid  Bark-beetles  of  Apple). 
Pine  Borers  of  '' Sawyers''.     (See  Borers  of  Apple). 
Pine  Caterpillars.     (See  under  ash). 
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Pine  Leaf -miner  (Paralechia  pinifoUella  .  Cham.):  Frequently 
one  sees  pine  needles,  the  end  of  which  present  a  dead  and  brown 
appearance.  This  is  caused  by  the  work  of  the  Pine  Leaf-miner, 
which,  as  its  name  suggests,  has  eaten  the  interior  of  the  needle. 
The  larvae  is  that  of  a  small  moth. 

Treatment:    Cut  off  and  burn  infested  **tassels''  of  needles. 

Tlie  Pine  Saw-fly  (Lophyrus  ahhottii  Leach):  Closely  allied  to 
the  fir  saw-fly,  which  see. 

Pine  Timber  Beetles:  The  boring  larvae  of  several  species  of 
beetles  infest  sound  and  healthy  pine;  while  others  live  in  down  or 
decaying  timber. 

Treatment:  Burn  all  infested  timber  not  available  for  use. 
P»um  all  old  bark  and  brush.  Useful  timber  should  be  promptly 
manufactured  into  lumber.  Practice  such  methods  as  will  tend  to 
utilize  timber  promptly.  For  shade  trees,  not  too  badly  infested 
with  borers,  success  may  be  had  in  checking  the  ravage  of  the  borers 
by  following  methods  recommended  for  borers  of  the  apple  (wbich 
see).  Preserve  the  birds,  especially  the  Woodpeckers,  as  these  are 
the  chief  enemies  of  borers. 

Pitch  Pine  Twig  Tortrix  or  Retinia  (Retinia  comsiockiana 
Fern):  This  is  a  moth  whose  larvae  infests  the  small  branches  of 
the  pitch  pine.  The  caterpillar  is  yellowish  brown  in  color.  It 
bores  through  the  center  of  the  twig,  thus  causing  resin  to  exude 
through  the  wound  and  harden  on  the  exterior  of  the  branch.  The 
adult  emerges  in  May  or  June. 

Treatment:    llemove  and  burn  infested  branches. 

The  White  Pine  Weevil  (Pissodea  strohi  Peck*):  This  weevil 
causes  abnormal  branching  of  twigs  of  white  pine  trees  as  the 
result  of  successive  attacks  on  the  terminals  of  young  trees. 

Treatment:  Kemove  and  burn  infested  branches  as  soon  as 
noticed. 

IT.  Sucking  Insects. 

The  Pine-inhabiting  Aphis:  Spray  with  one  pound  of  whale-oil 
soap  in  six  gallons  of  water,  wherever  the  pests  are  present. 

The  Pine  Chervies:  (Chermaphis  pinicorticis  Fitch,):  When 
young,  apply  the  remedy  mentioned  above  for  Aphids. 

The  Pine-leaf  Scale  (Chionaspis  pinifoliie  Fitch.):  This  scale 
causes  the  needles  to  be  stunted  and  short.  It  is  conspicuous  as 
its  white  color  stands  out  on  the  the  green  back  ground  of  the 
leaves. 

Treatment:    Same  as  for  San  Jos6  Scale  (under  apple). 

III.  Plant  Diseases. 
Dry  Rot.     (See  under  hemlock). 
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PLUM. 

I.  Chewing  Insects, 

The  Peach  Tree  Borer.     (See  under  apricot). 

The  Plum  Curculio.     (See  under  apple). 

Shot  hole  Borers:     (See  under  Scolytid  Bark-beetles  of  Apple). 

II.  Sucking  Insects. 

The  Lecanium  Scale.     (See  under  apricot). 
The  Peach  Aphid:     (See  under  Peach). 
The  San  Josi  Scale:     (See  under  apple). 

III.  Plant  Diseases. 

Black  Knot.     (See  under  cherry). 

Brown  Rot.     (See  under  peach). 

Crown  Gall.     (Hce  under  apple). 

Leaf  Spot.     (See  under  cherry). 

Plum  Pockets  (Exoa^cus  Pruni  FuckeL):  The  disease  of  plums 
known  as  Plum  Pockets,  makes  its  appearance  soon  after  the 
flowers  have  fallen.  The  **Pockets"  are  rather  globular  in  shape 
at  first,  and  much  resemble  the  unaffected  fruit,  but  are  yellow  to 
red  in  color.  As  the  season  advances  they  lengthen,  and  become 
wrinkled  and  gray  and  finally  brown  or  black.  About  the  last  of 
June  these  mummied  fruits  fall  to  the  ground. 

Treatment:  All  infected  branches  should  be  pruned  about  eight 
inches  from  the  tip.  Remove  the  pockets  before  they  mature. 
IJum  the  removed  pockets  and  twigs. 

Root  Rot:     (See  under  cherry). 

Scab:     (See  under  apricot). 

Yellows:     (See  under  peach). 


POPLAR. 
I.  Chewing  Insects. 

Borers:  The  Poplar  is  the  subject  of  attack  of  borers  of  several 
species.  One  is  the  larvai  or  grub,  of  a  beetle  (Saperda  calcarata 
S^ay),  while  two  others  are  the  caterpillars  of  clear-winged  moths 
(Sesiidae).  Their  depredations  are  often  so  serious  as  to  ruin  in- 
fested trees. 

Treatment:     (See  Borers  under  apple). 

Caterpillars:     (See   under   ash). 

m 

Leaf -miners:     (See  under  apple). 

The  Leopard  Moth:     (See  under  Linden). 
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TI.  Sucking  Insects. 

The  pG*plar  Aphis  (Pemphigus  sp.J:  Several  species  of  aphids 
are  found  on  poplar  trees.  Their  habits  are  similar  to  those  of 
the  Apple  Aphis,  which  see. 

The  Poplar  Gallrlotcse  (Pemphigus  popiUivenw  Fitch):  One 
species  of  aphis  or  plant  louse  causes  galls  to  form  on  the  veins 
of  poplar  leaves.  These  galls  are  nearly  one-half  inch  in  diameter  and 
almost  spherical.  In  the  beginning  a  single  plant  louse  inhabits 
the  gall,  but  if  the  gall  be  cut  open  in  mid-summer,  it  will  be 
found  to  contain  many  aphids — the  progeny  of  the  original  in- 
habitant. 

Treatment:  If  the  galls  are  detrimental  to  the  tree,  the  in- 
fested  leaves  should  be  gathered  and  burned.  Burn  all  kinds  of 
gall-infested  leaves  as  soon  as  they  fall. 

The  Oyster  Shell  Scale,     (See  under  apple). 

III.  Plant  Diseases. 

Decay  or  Brown  Rot:     (See  under  ash). 
Heart  Rot:     (See.  under  beech). 

PKIVET. 
I.  Chewing  Insects. 

White  Gruhs  (Lachnosterna  sp.).  The  larvae  of  fTune  "bugs,''  or 
May  beetles,  commonly  known  as  **^white  grubs,"  or  "grub  worms," 
are  frequently  destructive  to  the  roots  of  plants. 

Treatment:  In  the  case  of  infested  privet  make  holes  about  two 
feet  apart  along  the  hedge,  pour  in  one-fourth  cup  of  carbon  bisuJ- 
j»hide,  and  close  the  holes  with  clay. 

III.  Plant  Diseases. 

Anthracnose:  (Glwosporum  cingulatum  Atkinson):  The  anthrac- 
nose,   of   privet   attacks   tender   twigs  in   which   small   dark   s]>ots 

develop.     These  spread  so  as  to  girdle  the  twig  and  kill  it. 

Treatment:     Keniove   infected   twigs    several    inches    back    fnim 

the  diseased  portion  and  burn. 

QUINCE. 

I.  Chewing  Insects. 

Borers.     (See  under  apple). 

The  Codling  Moth:     (See  under  apple). 

Curculios:     (See  under  apple). 

The  Pear  Slug:     (See  leaf  slug  under  cherry). 
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II.  Sucking  InspfiH, 
The  San  Jose  Scale:     (See  under  apple;. 

III.  Plant  DiseascH. 

Bitter  Rot:     (See  under  apple). 

Black  Rot:     (See  under  apple). 

Leaf  Blight:     (See  under  pear). 

Pear  Blight  or  Fire  Blight:     (See  under  apple ^ 

KHODODENDKON. 
III.  Plant  Diseases. 

Rust  [Chrysomyxa  Rhododendri  (De  C.)  Be  Barif]:  Just  as  the 
apple  rust  requires  two  hosts, — commonly  the  apple  and  cedar, — 
80  does  the  rhododendron  rust.  It  is  parasitic  on  the  rhododendron 
and  spruce,  or  fir;  so  that  if  both  plants  be  in  close  proximity  the 
rust  thrives. 

Treatment:  The  only  known  reliable  method  of  combating  this 
disease  is  to  destroy  either  one  of  its  hosts. 

KOSE. 
I.  Chewing  Insects, 

The  Rose  Beetle  (Aramigus  fulleri  Horn,):  The  Rose  Beetle  is 
a  snout-beetle,  about  one-half  inch  long.  The  laivie  feed  on  the 
roots  of  rose  plants,  while  the  adults  subsist  on  the  leaves,  flowers 
and  buds.  The  latter  feed  at  night  and  hide  during  the  day  on  the 
under  side  of  the  leaves. 

Treatment:  Pour  tobacco  decoction  (41  a)  on  the  ground  to  de- 
stroy larvae.  The  adults  can  be  controlled  by  gathering  and  de- 
stroying them,  or  jarring,  as  for  curculio  of  plum. 

The  Rose  Chafer  or  Rose  '^Bug-^  (Macrodactylus  suhspinosus 
Fah.):  The  well  known  Kose  I»ug  is  a  slender  beetle,  about  three- 
eights  of  an  inch  long.  It  is  yellowish -brown  in  color,  while  the 
legs  are  red.  The  insect  attacks  a  wide  variety  of  trees  and  orna- 
mental shrubs. 

Treatment:  Pick  by  hand,  or  shake  into  a  pan  partly  filled  with 
water  and  covered  with  a  film  of  kerosene.  Place  cloths  soaked 
in  oil  under  infested  plants,  and  shake  the  insects  on  the  cloth. 
Protect  plants  with  mosquito  netting  or  enclose  fruits  in  paper  bags. 
Spray  with  lead  arsenate  (27  a). 
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The  Rose  Slug  (Endelomyia  wthiops  Fab):  The  common  Rose 
Slug  is  the  larvsB  of  a  saw-fly.  The  larva  is  greenish,  above  and  yellow 
below.  They  feed  on  the  upper  surface  of  the  leaves.  Two  broods 
occur  in  a  year, — one  in  June  and  one  in  August. 

Treatment:  This  is  one  of  the  simplest  pests  to  control.  A  simple 
remedy  is  to  dust  the  leaves  with  a  mixture  of  Paris  green  (1  part) 
in  air-slaked  lime  (50  parts).  They  may  also  be  killed  by  spraying 
with  lead  arsenate  (27  a),  or  Paris  green  (26  a),  or  with  contact 
insecticides  such  as  whale-oil  soap  solution  (33  b),  or  dusting  with 
dry  freshly  slaked  lime. 

The  Rose-leaf  Roller  (Archips  rosaceana  Harr) :  This  is  the  larva 
of  a  moth,  and  as  its  name  suggests,  causes  the  rolling  or  curling  of 
the  leaves.  It  is  often  troublesome  in  orchards,  on  roses,  and  on 
small  fruits. 

Treatment:  Destroy  by  hand  picking,  or  spray  with  lead  arsenate 
(27  a),  or  Paris  green  (26  a). 

Th^  Rose  Leaf'Cufter  (Megachile  sp.):  A  bee  which  cuts  round 
holes  in  rose  leaves,  controlled  by  arsenical  spray  (27  a). 

II.  Sucking  Insects. 

The  Rose  Aphis  (Nectarophora  rosce  Linn,):  Plant  lice  are  often 
serious  peits  on  roses,  infesting  the  shoots,  buds  and  under  sides  of 
leaves. 

Treatment:  Spray  with  tobacco  decoction  (41  a),  whale-oil  soap 
solution  (33  b),  common  laundry  soap  solution  (33  a),  kerosene 
emulsion  (32  a),  or  dust  plants  with  tobacco  dust,  when  damp  or  after 
sprinkling  them  with  water. 

The  Rose  Scale  (Aulacaspis  rosce  Bouche):  This  scale  insect, 
which  is  coraraou  on  rose  and  raspberry  bushes,  is  pure  white,  nearly 
one-eighth  of  an  inch  in  diameter  and  hence  is  conspicuous.  It  is  a 
more  serious  pest  on  plants  in  shady  situations. 

Treatment  Spray  at  any  time  with  kerosene  emulsion  (32  a), 
whale-oil  soap  solution  (33b),  or  common  laundry  soap  solution 
(o3  a);  or  spray  when  dormant  with  strong  lime-sulphur  solution, 
as  for  San  Jos6  Scale  of  apple. 

The  San  Jose  Scale:     (See  under  apple). 

Leaf -Hoppers:     (See  under  apple). 

in.  Plant  Diseases. 

Crovm  Gall:     (See  under  apple). 

Rose  Leaf  Blotch  or  Spot  [Actinonema  Rosw  fLih,)  FrS\:  The 
Bose  Leaf  Blotch  is  characterized  by  the  development  of  irregular 
brown  spots  on  the  upper  side  of  the  leaves.  Sometimes  a  large 
spot  may  involve  half  the  leaf. 
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Treatment:  Spray  with  Bordeaux  mixture  (42  b)  at  least  one 
month  in  advance  of  the  blossoming  period ;  or  irlth  potassium  m-uI- 
phide  (44);  or  ammoniacal  copper  carbonate  (43). 

Powdery  Mildew:     (See  under  peach). 

IV.  Other  Enemies. 

Red  Spider  or  Mite  (Acarina):  The  Red  Mite  is  often  a  serious* 
pest  of  roses  and  many  other  plants.  It  is  a  very  small  red  and 
whitish  creature,  which  spins  a  fine  web  on  the  under  side  of  a  leaf, 
and  sucks  the  plant  juices.  Badly  infested  leaves  become  yellow  and 
drop. 

Treatment:  Spray  with  tobacco  decoction  (41  a),  or  kerosene 
emulsion  (32  b),  or  whale-oil  soap  solution  (33  b),  or  potassium 
cyanide,  or  dilute  lime-sulphur,  or  jrpply  sulphur  dti»t,  op  tobacco 
dust  after  the  plants  have  been  sprinkled  ^%\1^  water^    . 

SPRUCE. 
I.  Chewing  Insects, 

Bark  Beetles:     (See  under  Scolytid  bark  beetles  of  apple). 
Caterpillars:     (See  under  ash). 

Spruce  Borers:  The  borers,  which  infest  the  spruce  are  closely 
allied  to  those  found  in  pine,  which  see. 

III.  Plant  Diseases. 

Decay  or  Brown  Rot:     (S^e  under  ash). 
Dry  Roi:     (See  under  hemlock). 
Root  Rot:     (See  under  cherry). 
Rust:     (See  under  cedar  and  apple). 

SYCAMORE  or  PLANE  TREE. 
I.  Chewing  Insects. 
The  Sycamore  Leaf  Folder:     (See  Leaf -folder  of  rose). 

III.  Plant  Diseases. 

Anthracnose  [Onomonia  Veneta  fSacc.  d  Speg.)  Kleh.']:  This  is  ai 
most  detrimental  disease  at  times  to  the  sycamore.  It  attacks  leaves, 
shoots,  seedlings  and  young  trees,  making  the  leaves  turn  brown  in 
summer. 

Treatment:  Spray  thoroughly  and  early  with  Bordeaux  mixture 
(42  a). 
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WALNCT. 

I.  Cliemng  Insects. 

Caterpillars:     (See  under  ash). 

The  Walnut  Curculio:  This  is  a  Snout  Beetle,  such  as  is  discussH 
under  "Chestnut". 

II.  Sucking  IriHcci^. 

The  Walnut  Scale:    Closelv  allied  to  the  San  Jos6  Scale,  which  see 
under  apple. 
The  Oyster  Shell  Scale:     (See  under  apple). 

HI.  Plant  Diseases, 

Crown  Gall:     (See  under  apple). 
Decay:     (See  under  ash). 

WILLOW. 

I.  Chewing  Insects, 

Borers:     (See  under  apple). 

Caterpillars:     (See  under  ash). 

The  Snowy  Tree  Cricket:     (See  under  apple). 

Willow  Leaf  Miner:     (See  under  apple). 

WillO'W  Saw-fly  fCimhex  auiericana  Leach):  This  insect  produces 
egg-blisters  on  leaves  of  the  willow  and  causes  further  injury  by 
girdling  the  twigs. 

Treatment:    See  under  ash). 

II.  Sucking  Insects. 

The  Oyster  Shell  Scale:     (See  under  apple). 
The  San  Jose  Scale:     (See  under  apple). 
The  Willotc  Aphid:     (See  under  apple). 

III.  Plant  Diseases, 

Black  Spot  [Rhytisma  Salicinum  (Pers,)  Fr.l:  This  malady  of 
the  willow  is  closely  allied  to  the  Leaf  Blotch,  or  Black  Spot  that 
infects  the  Maples,  which  see. 

Crown  Gall:     (S*ee  under  apple). 

Decay:     (See  under  ash). 

White  Rot:     (See  under  ash). 
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Adherents,    I59 

Air  Compressor  Sprayers 72 

Air  Tank  Sprayers, 73 

Angoumois  Grain  Moth, 189 

Anthracnose,   174,  197,  210,  244 

Aphids,    173,  180,  186,  195,  196,  197,  201,  202,  204!  213 

Apparatus,  Care  of,   4g 

Apple,     217 

Apple  Aphis,    14,  223 

Apple  Bucculatrlx 217 

Apple-leaf  Crumpler  or  Case-bearer, 218 

Apple  Fruit  Maggot,   223 

Apple-leaf  Miner,    21b 

Apple  Picking, 62 

Apple-leaf  Roller,   218 

Apple-seed   Chalcis,    15,  220 

Apple-leaf  Skeletonlzer,   218 

Apricot,    229 

Arsenate  of  Lead,  163 

Ash,     22S^ 

Asparagus, 170 

Asparagus  Beetles,  170 

Asparagus,  Diseases  of, 171 

Bag  Worm,   218 

Baldwin  Fruit  Spot,  225 

Barberry,     231 

Bark  Disease,  236 

Basswood,    , 242 

Bean  Blight,  175 

Beans,    172 

Beans,  Diseases  of 174 

Beech 231 

Beech-leaf  Miner 231 

Bee  Diseases 144 

Bee  Keeping 82 

Bees,  Causes  of  Anger  in, 140 

Bees,  Causes  of  Failure  in  Wintering 128 

Bees,  Enemies  of,  143 

Bees,  Feeding.  132 

Bees  and  Fruit,  82 

Bees,  Moving,   132 

Bees,  Pasturage,   136 

Bees,  Popular  Fallacies  Concerning,  142 

Bees,   Shaking, : 126 

Bees,  Spring  Dwindling,  , 131 

Bees,  Strain  or  Kind  of, 109 

Bees,  Supplies  or  Accessories 110 

Bees,  Transferring,    123 

Bees,   Watering,    132 

Beet,  Diseases  of,    176 

Beets,    176 

Birch,    232 

Bitter  Rot,    225 

Black  Blight,   227 

Black  Knot,   19, 234 

Blackleg,    202 

Black  Peach  Aphis 247 

Black  Rot,    181,  207,  226 

Blemishes,  How  to  Avoid,  53 

Blight,    197 

Blister  Beetles,   176,  196,  201 

(2iT) 
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Blue  Pine-borer,   240 

Body  Blight,    227 

Bordeaux  Mixture,  167 

Bordeaux  Mixture  and  Arsenate  of  Lead 170 

Bordeaux  Mixture  and  Paris  Green, 169 

Bordeaux  Mixture,  Standard,  167 

Bordeaux  Mixture,  Strong,  167 

Bordeaux  Mixture,  Weak,  167 

Bordeaux  Nozzle,   77 

Borers,    16,  241 

Brush,  Disposal,   10 

Brown  Rot, 20,  226,  230,  247 

Buckeye  Stem-borer,   239 

Budding,    63,  65 

Bud    Moth,    13.  219,  247 

Buffalo  Tree  Moth,  219 

Bulletins  Wanted,    48 

Burning  Rubbish,  4 

Cabbage,    177 

Cabbage,  Diseases  of 181 

Cabbage  Looper,  > 177 

Cabbage  Root  Maggot,   180 

Cabbage  Worms, 177 

Canker,    241 

Canker  Worms,    219,  236 

Carbolic  Bmulslon 166 

Carbon  Bisulfide,    16(^ 

Carpenter  Moth, 245 

Case   Bearers,    13 

Catalpa  Sphinx 232 

Catalpa  Trees,  232 

Caterpillars,    Papilio,    185 

Cauliflower, 177 

Cedar,    233 

Celery,    185 

Celery  Blight,    186 

Celery,  Diseases  of,  185 

Chemical  Preventives  or  Repellants,  161 

Cherry,    233 

Cherry  Aphis,    233 

Chestnut,    235 

Chestnut  Blight,  236 

Chestnut-leaf  Miner,    225 

Chestnut  Weevil,    235 

Chewing  Insects, 

156,  170,  176,  177,  185,  186,  187,  192,  196,  197,  199.  200,  201, 

205,  207.  208,  210,  211,  217.  229.  231.  232,  233,  235,  236,  237,  238, 

239,  240,  241,  242,  243,  245,  247,  249,  251,  252,  253.  255.  256. 

Chinch  Bug,  190 

Cicada,    225 

Cigarette  Beetle,  ^. ..... .  209 

Clover 186 

Clover  Leaf  Beetle,   186 

Clover  Root  Borer,  186 

Clover  Seed  Midge,   187 

Club  Root,    182 

Codling  Moth,  51,  220 

Collar   Blight,    227 

Colorado  Potato  Beetle,  196,  201 

Combined  Insecticide  and  Fungicide,   169 

Contact  Insecticide  for  Sucking  Insects, 164 

Copper  Carbonate  Solution,  168 

Com,    187,  190 

Corn,  Diseases  of,   191 

Corn  Ear  Worm 187 

Corn  Root  Aphis,  191 

Corn  Root  Web  Worm 189 

Corn  Root  Worms 188 

Cottony  Maple  Scale,  243 

Cow  Tree  Hopper, 219 

Cox  Comb  Gall  Louse, 237 

Criddle  Mixture,   164 

Crown  Gall,    226 

Cucumber 192 

Cucumber  Plea  Beetle 1931 

Cucumber  Beetle.  Striped 193,  196 
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Cucumber  Beetle,  Twelve  Spotted,  193,  195 

Cucumber,  Diseases  of,  195 

CuUb,  How  to  Avoid, 49 

Curcinios.    52,  221 

S^f- ^5"^'«- • ;  •  V  ;,% 178,  188,  196,  199,  208,  210 

Cylindrical  Basket  Worm,  246 

CSrprus,    233 

Damping  Off,   185,  209,  210 

Decay, 230,  231 

Demonstrations,    .- - 4g 

Dilute  Lime-sulfur  and  Arsenate  of  Lead 170 

Downy  Mildew,  195 

gry  Rot, 202,  238 

Early  Blight.   '202 

Early  Dropping,  How  to  Avoid, 60 

Egg  Hant ;  195 

Egg  Plant  Aphis,   19^ 

Egg  Plant,  Diseases  of, 199 

Elm,    236 

EUn  Span  Worms,  236 

Elm  Tree  Beetle,  Imported, 237 

Elm  Tree  Borer,  236 

Ergot,       ••.•••a  ••, 2^4,  211,  213 

European  Fruit  Scale, 234 

Expensive  Materials,  To  Avoid,  48 

Extension  Rods,   76 

Fall  Web  Worm,  221 

Farm  Practice,    158 

Fertilizer,  Complete,    .* .'  55 

Fire  Blight,    227 

Fir  Mite,   238 

Fir  Needle,  Inch  Worm,  237 

Flat-headed  Apple  Borer 17,  221 

Flea  BeeUes 173,  185,  196,  201,  207,  208,  210 

Fly  Speck  F\ingus,  227 

Formalin,    168 

Foundation,    99 

Fresh  Baits,   163 

Fruit,  How  to  Avoid  Bruise  Marks  on, 61 

Fruit,  How  to  Grow,  Free  from  Insect  Injury,    50 

Fruit,  How  to  Grow,  Uniform  Color, 58 

Fruit,  How  to  Grow,  Uniform  Size, 56 

Fungicides,     . . . : 167 

Gall 244 

Gall  Louse,   239 

Gall   Mites,    245 

Gasoline  Sprayer,  74 

Gas  Sprayers, 72 

Glue 169 

Golden  Oak  Scale, 246 

Grafting 63 

Grafting,  Bark,   67 

Grafting,  Bridge, 6T 

Grafting,  Cleft 66 

Grafting,  Crown, 67 

Grafting  Wax,   66 

Grafting,  Whip,  67 

Grasshoppers.     197,  208,  24^ 

Green  Arsenite,  ^«j 

Green  Arsenoid,    163 

Green  Fly, 212 

Ground  Hogs,  228 

Grub  Worms,   206 

Harlequin  Bug,   181 

Heart  Rot,   231,  244 

Hellebore,    164 

Hemlock 238 

Hemlock  Leaf  Scale,  238 

Hessian  Fly,  213 

HicKory,    238 

Hickory  Bark  Borer,  238 

Hickory  Nut  Weevil.  239 

Hickory  Tussock  Moth 239 

Hickory  Twig  Girdler,   239 

Hive,  Residente  of, 83 

Honey,     100 
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Honey  Comb,   gg 

Horn   Worms, .218,  210 

Horse  Chestnuts, '. 235 

Hydrocyanic  Acid  Gas, 166 

Inarching 67 

Internal  Insecticides, 162 

Juniper,     .- 246 

Juniper  Bark-borer,  240 

Juniper  Scale,   240 

Juniper  Twig,    240 

Kale, 196 

Kerosene  Emulsion  (Stock  Emulsion),  164 

Larch,    240 

Larch  Aphis,   241 

Larch  Chermes,  241 

Larch,  Lappet  Moth, 240 

Larch,  Sawfly,   240 

Late  Blight 203 

Leaf  Blight, 233,  249 

Leaf  Blister  Mites, 14,  228 

Leaf  Blotch,  240 

Leaf  Crumpler 13 

Leaf  Curl,    234,  248 

Leaf  Hoppers, 224 

Leaf  Roller,   205 

Leaf  Slugs,  233 

Leaf  Spot, 176,  206,  210,  234 

Lecanium  Scale,   13 

Leopard  Moth,   242 

Lilac 241 

Lime,    166 

Lime-sulfur,  Self-boiled  Solution,  166 

Lime-sulfur  Solution  (Commercial  Concentrated) 12 

Lime-sulfur  Solution  (Concentrated), 165 

Lime-sulfur  Solution  (home-boiled  Concentrated), 11 

Lime-sulfur  Solution  (home-boiled  dilute), 11 

Lime-sulfur  Spray,  5 

Lime-sulfur  Spray,  Amount  per  Tree 6 

Linden,    242 

Linden  Borers, 242 

Linden  Leaf  Beetle,  242 

Little  Peach,  248 

Locust,    187,  242 

Locust  Borer,  243 

Locust  Leaf  Miner 242 

Locust  Leaf-roller,    242 

Locust  Sawflies, 243 

Loose  Smut, 218 

Maple, 243 

Maple  Aphis 244 

Maple  Leaf-miner, 243 

Maple  Lecanium,  244 

Melon *  196 

Melon  Aphis, 197 

Melon,    Diseases   of,    197 

Mice,    18,  228 

Model  Orchards,  Record  of  Expenses  and  Receipts 24 

Model  Orchards,  Report  of  Expenditures,  1911 21,  23 

Model  Orchards,  Report  of  Receipts,  1911 21,  23 

Monilia  Rot,  247 

Mountain  Ash 245 

Norstrums,  To  Avoid, 48 

Nozzles,    ^ 76 

Nursery  Inspection,  34 

Oak 245 

Oak  Bark  Beetles, 246 

Oak  Borers, 246 

Oak  Chermes,  246 

Oak  Gall-flies, 246 

Oak  Miner, 246 

Oak  Sawfly, 246 

Oats,    197 

Oats,  Diseases  of,    1?8 

Onion,    IJJ 

Onion,  Diseases  of,   2vO 

Onion  Maggot,   19» 
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Onion  Mildew, onu 

Onion  Thrlps, f x2 

Orchard  Management,  S 

Oyster-shell  Scale, [ i«  ooj 

Paris  Green,  'Ut 
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rREFACE 


This  number  is  the  tenth  volume  of  periodical  bulletins  issued  bj 
the  Division  of  Zoology,  Deiiartment  of  Agriculture.  The  first  seven 
volumes  were  issued  as  Monthly  Bulletins  with  twelve  numbers  in 
each  volume.  Tlivy  discussed  various  subjects  in  regard  to  zoology, 
pest  suppression,  orchard  management,  insect  study,  bird  preservation, 
serpents,  lizards,  turtles,  and  kindred  topics.  Rome  of  these  yet  re- 
main in  this  office  available  for  those  who  request  them.  Many  others 
are  entirely  out  of  print  and  unavailable.  We  also  published  during 
1903  and  1904  a  series  of  Bulletins  on  birds,  called  "The  Zoological 
Quarterly  Bulletin,"  which  ended  with  No.  1,  Volume  III,  May,  1905. 
None  of  these  are  now  available. 

The  Monthly  Bulletin  ended  with  ^'olume  VII,  No.  12,  May,  1910. 
,In  its  place  the  Bi-Monthly  Bulletin  was  established,  commencing 
with  Volume  1,  No.  1,  January,  1911.  This  is  practically  only  a  new 
series  like  the  Monthly  Bulletins,  published  bi-monthly.  In  this  ser- 
ies we  have  especially  discussed  topics  of  pest  suppression,  spraying, 
pruning,  orchard  management,  the  inspection  and  orchard  demonstra- 
tion work  of  this  office,  bees,  birds  and  kindred  subjects. 

In  the  combined  issue  for  July  and  September,  1912,  Volume  II, 
Nos.  4  and  5,  we  commenced  the  publication  of  a  series  of  Bulletins  on 
'•Pests  and  Their  Suppression."  That  Bulletin  gave  a  full  set  of 
formulae  and  should  be  kept  for  reference.  The  subject  of  "Pests  of 
the  Field,  Garden  and  Truck  Crops,"  was  discussed  in  the  same  Bulle- 
tin. In  the  November  Number,  which  was  Volume  II,  No.  6,  was  pub- 
lished a  full  discussion  of  "Pests  of  Trees,"  including  fruit  trees, 
shade  and  forest  trees,  with  an  index  to  the  numbers  included  in  Vol- 
ume II,  for  1912. 

This  issue,  Volume  111.  No.  1,  for  January,  1913,  concludes  the  three 
bulletins  of  the  series  on  Pest  Suppression,  and  should  be  used  in 
connection  with  the  last  two  numbers  of  the  previous  volume.  Form- 
ulae herein  referred  to  are  given  in  full  in  the  issue  for  July  and  Sep 
tember,  1912.  Copies  of  these  bulletins  are  yet  available  in  this  office, 
and  may  be  obtained  upon  application. 

As  reference  is  made  to  these  bulletins  and  their  contents  in  our 
correspondence,  it  is  important  to  know  if  persons  making  inquiries 
by  letter  are  receiving  the  bulletins.  We,  of  course,  can  learn  this  by 
taking  considerable  time  to  look  through  tthe  mailing  list  of  r:o,000 
namee,  but  if  correspondents  would  mention  the  fact  that  they  have 


received  and  preserved  their  bulletiiis,  we  could  save  considerable  time 
and  work  by  referring  them  at  oiiee  to  the  respective  numbers  and 
pages  where  some  of  their  inquiries  are  answered. 

There  is  no  plant  pathologist,  horticulturist,  nor  botanist  provided 
by  law  in  the  Department  of  Agriculture,  at  Harrisburg.  For  this 
reason  purely  horticultural  and  botanical  questions,  such  as  the  nam- 
ing of  fruits  and  plants  and  those  on  plant  diseases,  should  be  sub- 
mitted respectively  to  professional  horticulturists  and  botanists  such 
as  can  be  reached  at  the  Pennsylvania  State  College,  State  College  P. 
O.,  Centre  Count^^,  Pennsylvania,  or  the  United  States  Department  of 
Agriculture,  Washington,  D.  C. 

There  is  room  on  our  mailing  list  for  more  names  to  receive  the 
bulletins.  This  list  was  revised  in  the  spring  of  1911  and  we  removed 
over  15,000  names  that  did  not  respond  to  our  card  of  notification. 
We  invite  you  to  send  names  of  friends,  but  please  ascertain  first  if 
they  are  already  on  the  list,  in  order  to  avoid  duplication. 

All  citizens  of  this  State  are  invited  to  make  use  of  the  services  of 
this  office.  We  make  a  special  point  of  helping  every  person  to  find 
answers  for  his  inquiries,  whether  they  are  along  the  line  of  our  pron 
fession  or  not.  It  is  a  pleasure  to  live  to  be  helpful  to  others,  but  un- 
less we  know  their  needs  and  ways  in  which  they  can  be  helped,  it 
is  impossible  to  extend  fuP  service  to  them. 

Our  correspondence  is  naturally  heavy  and  increasing,  but  this 
is  far  more  gratifying  than  though  it  were  growing  less,  and  our 
citizens  were  not  making  use  of  the  opportunities  afforded  them  by 
the  State.  Care  should  be  taken  always  to  give  tthe  name  and  ad- 
dress of  each  inquirer  on  a  communication  and  es])ecially  to  write 
the  name  plainly.  It  is  remarkable  what  a  number  of  our  replies 
are  returned  to  us  because  the  original  inquirer  can  not  be  located 
or  letters  cannot  be  answered  because  not  properly  signed.  Wlierever 
inquiries  can  be  answered  in  full  by  printed  matter,  this  is  mailed  and 
should  be  taken  as  a  reply  as  C()ni])lete  as  though  it  were  written. 

Specimens  should  be  sent  with  inquiries  when  possible  and  so 
packed  or  wrapped  that  they  will  not  be  crushed  in  the  mail.  The 
name  and  addresss  of  the  sender  should  be  on  or  in  each  package. 

Bulletins  on  special  topics  will  be  sent  upon  request,  if  available. 
We  have  no  list  of  bulletins  by  topics  from  this  office. 

Address  all  communications  to 

H.  A.  SURFACE, 
Economic  Zoologist, 
Harrisburg,  Pa. 


PESTS  OF  THE  HONEY  BEE. 

I.  CHEWING  INSECTS. 

THE  BEE  MOTHS  (Oalleria  melonella  Linn,  and  Aohroia  grisella 
Fabr.) :  These  two  species  of  bee-montlis  or  wax-moths  occur  in  hives 
in  the  United  States.  The  former  species,  known  as  the  Greater  Bee- 
moth  is  much  tlie  commoner.  The  fore  wings  are  purplish-brown, 
while  the  hind  wings  are  dusky.  At  night  the  female  moth  creeps 
into  the  hive  to  lay  her  eggs.  The  larvae  tunnel  in  concealment 
through  the  combs,  destroy  the  wax,  and  kill  the  larvae  or  uncap 
the  cells.  The  results  are  the  rows  of  **bald-headed  brood"  from 
which  the  cappings  have  been  eaten  away,  or  empty  cells,  from  which 
the  bees  have  removed  the  dead  brood. 

Treatment:  Keep  the  hives  clean  and  inclined  slightly  toward 
the  front.  Split  reeds,  that  are  hollow,  like  the  stalk  of  the  elder, 
can  be  put  into  the  hives  with  the  split  side  downward,  togive  the 
moths  or  larvae  an  opportunity  to  hide  in  the  hollow,  and  should 
be  removed  twice  per  week  to  kill  the  pests  that  are  thus  trapped. 
The  best  remedy  is  a  strong  colony  of  Italian  bees,  as  these  clean  up 
the  moth  better  than  other  races;  therefore,  requeening  with  an 
Italian  queen  is  best  where  wax  worms  are  bad.  Old  combs  and 
neglected  hives  should  not  be  permitted  around  the  apiary,  as  they  are 
breeding  places  for  bee-moths. 

II.  SUCKING  INSECTS. 

« 

THE  BEE  LOUSE  (Braula  caeca  Nitzsch) :  This  peculiar  parasite 
of  the  honey  bee  is  common  in  Europe,  whence  it  is  sometimes  import- 
ed with  bees  into  this  country  .  It  is  not  common,  however,  in 
apiaries  in  America.  It  is  a  rather  large,  dark  brown,  wingless  louse- 
like insect,  possessing  six  legs,  and  belongs  to  the  entomological  order 
of  Diptera  or  two-winged  flies.  The  body  and  legs  are  finely  hairy. 
It  clings  to  the  bee  and  causes  it  much  annoyance. 

Treatment:  The  Bee  Louse  is  plainly  seen  by  examining  the  bees, 
and  can  be  removed  with  a  brush,  or,  when  the  worker  is  found  with 
the  louse  upon  it,  both  bee  and  parasite  should  be  killed  and  re- 
moved from  the  hive.  In  order  to  prevent  introduction  of  the  Bee 
Louse  into  the  hive,  queens  from  Europe  should  be  examined  when 
received. 

III.     DISEASES  OF  THE  HONEY  BEE. 

AMEEICAN  FOUL  BROOD:  This  disease,  as  well  as  the  suc- 
ceeding one,  attacks  bees  in  the  larval  form,  causing  them  to  die 
and  decay  or  become  foul.  When  the  hive  of  an  iniected  colony  is 
opened  the  foul  odor  from  the  decaying  brood  is  perceived;  henci> 
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the  name  *'foul  brood."  The  disease  discolors  the  larvae  causing  th^n 
to  become  brown  and  finally  black.  Infection  generally  takes  place 
when  the  cells  are  capped.  Such  caps  become  sunken  and  perforated. 
This  disease  is  best  characterized  by  the  fact  that  when  a  stick  is 
inserted  into  a  victim  of  the  disease  and  carefully  withdrawn  tlie  de- 
caying ropy  mass  adheres  to  the  stick  and  may  stretch  out  for  several 
inches  without  breaking  off.  Generally  only  worker  larvae  are  at- 
tacked. 

Treatment:  As  the  diseases  of  bees  are  carried  only  in  infected 
honey,  they  can  be  readily  eradicated  in  a  colony  if  one  uses  good 
judgment  and  proceeds  carefully  and  properly.  The  mofet  reliable 
remedy  is  to  shake  the  bees  of  the  infected  colony  into  a  clean  hive 
on  clean  frames  that  are  provided  only  with  starter  strips  of  comb 
foundation.  Then  render  the  old  combs  into  wax  and  destroy  all 
the  old  honey.  This  is  best  done  in  the  eveuing  and  when  there  is  a 
good  honey-How.  The  combs  of  the  infected  hive  should  be  destroyed 
or  melted  at  once,  and  the  gi'eatest  care  should  be  taken  -to  avoid 
letting  any  of  the  infected  honey  fall  on  or  in  any  part  of  the  new 
hive,  or  on  the  ground,  and  to  prevent  any  other  bees  from  getting 
any  of  this  infected  honey.  A  single  drop  of  infected  honey  carried 
into  a  hive  by  a  bee  will  give  the  disease  to  the  colony. 

EUKOPEAN  FO\]h  BKOOI):  L'nlike  the  preceding  disease, 
European  foul  brood  attacks  the  larvae  at  a  much  earlier  time  in  their 
development,  the  infection  generally  taking  place  before  many  cells 
are  capped.  The  odor,  too,  is  more  like  that  of  soured  dead  brood,  and 
the  ''stick-test"  sliows  none  of  the  ropiness  or  stringiness,  character- 
istic of  American  foul  brood.  Then,  too,  the  infection  in  the  present 
instance  takes  place  more  rapidly  and  readily. 

Treatment:     As  for  ^'American  foul  brood." 

IV.  OTHER  ENEMIES. 

THE  KINGBIRD  OK  BEE  MAKTIN  (Tyrannus  tyrannus  Linn.): 
While  this  is  too  popularly  supposed  to  be  a  great  enemy  of  bees,  it  is 
really  more  a  destroyer  of  those  insects,  like  the  Robber-fly,  which  kill 
honey  bees,  than  it  is  of  the  bees  themselves.  Analyses  of  the  stomach 
contents  show  that  the  Kingbird  feeds  mostly  upon  drones,  and  is 
not  a  serious  enemy  of  the  worker. 

TOADSS  (Bujo  IcntUjinosus  Shaw.)  and  SERPENTS  (Ophidia): 
Toads  and  serpents  sometimes  eat  bees,  but  they  are  so 'beneficial  for 
the  destruction  of  other  insects  that  they  can  be  tolerated  without 
complaint.  Take  them  away  from  the  bee  yard  and  keep  them  busy 
in  the  garden  and  other  parts  of  the  premises,  or  set  the  hives  on 
stands. 


MICE  fMus  rnusculus  Linn.)  Among  the  worst  enemies  oi  v-s  are 
mice  that  enter  the  hive,  especially  during  winter,  and  destroy  bees 
and  comb.  The  entrance  to  the  hive  should  be  small  enough  to 
prevent  their  getting  in,  or  it  should  be  .covered  with  wire  netting 
of  three  meshes  to  the  inch,  which  will  let  the  bees  pass  but  keep 
out  the  mice. 

(For  further  discussion  of  Bees,  see  the  *^Bee  Bulletin,"  Bi-monthly 
Bulletin,  Division  of  Zoology,  Vol.  IT.,  No.  3.    Sent  free  upon  request.) 

PESTS  OP  STORED  GRAIN  AND  HAY. 
1.     CHEWING  INSECTS. 

THE  AN(K)ITMOIS  GBAIN  MOTH  (Sitotraga  cerealella  Oliv.): 
The  adult  moth  is  a  very  small,  light  grayish-brown  "miller,"  more  or 
lef^s  spotted  with  black,  with  a  wing  expanse  of  about  half  an  inch. 
The  eggs  are  deposited  sometimes  upon  the  heads  of  grain  in  the 
field,  and  later  in  stacks  and  mows  and  in  stored  grain.  They  attack 
all  the  cereals,  but  are  especially  injurious  to  wheat.  The  larvae  hatch 
and  enter  the  grains,  three  or  four  larvae  in  one  grain  in  the  case 
of  corn,  and  feed  upon  the  interior.  They  continue  breeding  in 
the  mow  and  bin  until  cold  weather  sets  in.  Infested  kernels  are 
left  as  mere  hulls. 

Treatment:  Thresh  grain  immediately  after  harvest.  The  bins  in 
the  granary  should  be  thoroughly  swept  and  brushed  before  new 
grain  is  stortni  in  them.  Fumigate  with  carbon  bisulphide  (37),* 
placing  the  liquid  in  a  shallow  vessel  in  a  depression  in  the  top 
of  the  bin  of  stored  grain,  and  cover  the  bin  with  a  damp  blanket 
to  prevent  the  escape  of  the  fumes.  The  gas  which  forms  by 
evaporation  is  poisonous,  and  also  explosive  if  ignited.  Keep  fire 
away. 

THE  CLOVER-HAY  WORM  (Hypsopijgia  costalis  Fabr.):  The 
adult  insect  is  a  moth  with  golden-banded  wings  which  expand 
about  four-fifths  of  an  inch.  The  caterpillars  feed  upon  clover-hay 
stored  in  stacks  or  mows  and,  by  weaving  extensive  webs  and  leaving 
the  black  excrement,  destroy  more  hay  than  is  eaten. 

Treatment:  Cleanliness  is  the  first  requisite  in  controlling  and 
eradicating  this  pest.  Before  clover-hay  is  put  into  the  barn,  see 
that  the  mow  is  thoroughly  swept  to  remove  all  old  hay  and  refuse. 
Do  not  build  clover-hay  stacks  on  old  foundations,  as  the  lattter 
are  apt  to  be  infested. 

THE  GRAIN  WEEVIL  (Galandra  granaria  Linn.):  This  insect 
possesses  a  short,  stout  beak  and  belongs  to  the  Calandridae,  whose 
members  are  known  as  the  "Bill-bugs."  In  the  case  of  the  true 
Weevil  the  beak  is  long  and  slender.  The  grain  weevils  infest  stored 
grain  of  all  kinds.     The  adult  is  a  dark  red  beetle  which  deposits 

•X umbers  here  given  refer  to  formula  given  In  the  July  and  September  Bl-montlily  Bulletin, 
1912. 


its  eggs  upon  the  grain.  Tliese  soon  hatcti,  and  the  resulting  larvae, 
which  are  legless,  devonr  the  interior  of  the  kernels.  Several  broods 
appear  in  a  season. 

Treatment;  Practice  cleanliness.  Clean  bins  well.  Fumigate  with 
carbon  bisulphide  (37)  or  hydrocyanic  acid  gas  (38).  Fumigate  or 
boil  old  infected  bags  before  using. 

THE  RICK  WEEVIL  (Calandra  onjzce  Linn.):  The  rice  weevil  la 
closely  related  to  the  preceding  species.  In  color  it  varies  from 
chestnut  brown  to  black,  and  in  length  measures  but  one-fiftb  of  an 
inch.    The  habits  are  similar  to  those  of  the  grain  weevil. 

Treatment:  As  given  for  the  "grain  weevil." 

THE  MEDITERRANEAN  FLOUR  MOTH  (Ephestta  kuebnietla 
Zell.) :  This  is  a  grayish  moth  whose  wing  expanse  is  about  one  inch. 
It  infests  granaries  and  flour  mills.  In  the  latter  it  becomes  very 
troublesome.  Indeed,  webs  from  the  larvae  of  this  moth  often  be- 
come so  numerous  as  to  clog  the  milling  machinery. 

Treatment:  As  for  the  "grain  weevil."  We  have  cleaned  up  large 
mills  by  fumigating  with  hydrocyanic  acid  gas.  (See  Monthly  Bulle- 
tin, August,  1905,  of  the  Bureau  of  Zoology,  Harrisbui^,  on  "Mill 
Pests.") 

Note. — For  discussion  and  treatment  of  other  grain  pests  see  "Pests 
of  the  Household." 

THE  GRAIN  BEETLES:  Two  species  of  beetles  attack  stored 
grain.  To  this  they  do  not  limit  their  efforts,  however,  but  are  om- 
nivorous. The  insects  are  known  as  the  Saio-tooth  Orain  Beetle  and 
the  VadeUe. 


Fig.  1.— Sylvanna  mrinaniensis,  the  aaw-toothed  grain  beeMe. 

THE  SAW-TOOTH  GRAIN  BEETLE  (Silvanus  aarinamenm 
Linn.):  This  insect  is  called  the  Saw-tooth  Grain  Beetle  because  the 
edge  of  the  thorax  bears  six  spines  and  has  a  fancied  resemblance  to 
a  saw.  The  insect  measures  scarcely  one  eighth  inch  in  length  and  is 
of  a  brown  color.  The  larva  is  flattened  and  nearly  white,  with  dart: 
markings.  This  species  is  particularly  fond  of  cereals,  bread  stuffs, 
nuts,  seeds,  and  preserved  fruits. 

Treatment:   As  for  "meal  moths." 


THE  CADELLB  (Tenebroides  mauritanictis  Linn.):  The  Cadelle 
is  more  conspicuous  than  the  preceding  because  of  its  larger  size. 
Adults  average  three-eighth  inch  in  length.  This  insect  is  found  in 
nuts  and  cereals,  but  may  infest  any  food  that  contains  starch. 

Treatment:   As  for  "meal  moths." 

BUSH  FRUITS:  BLACKBEREY. 
I.     CHEWING  INSECTS. 

THE  BLACKBERRY-GALL  MAKERS  (Diastrophm  nelulosus  O. 
S.,  and  D.  cuscutoBformis  Harr.):  These  two  species  of  gallmakers 
cause  the  development  of  irregular,  warty  swellings  on  the  stenu  of 
blackberry.  The  galls  are  inhabited  by  a  number  of  larvae,  which 
feed  upon  the  tissue  of  the  galls,  and  in  which  they  pupate,  later 
emerging  as  small,  mature,  wasp-like  insects. 

Treatment:  Cut  out  and  bum  infested  canes  wherever  the  knots  or 
galls  are  seen. 

THE  RASPBERRY  CANE-BORER  fOherea  himaculata  Oliv.) : 
This  is  a  slender,  black  beetle  with  a  yellow  pro-thorax,  and  about  one- 
half  inch  in  length.  The  eggs  are  deposited  in  June  on  the  canes  of 
raspberry  and  blackberry,  between  two  circular  rows  of  punctures 
about  one  half  inch  apart.  This  injury  causes  the  tips  of  the  canes  to 
wither.  The  larvae  soon  hatch  and  bore  downward  through  the  pithy 
center  of  the  cane. 

Treatment:  Cut  and  bum  infested  parts  of  canes  as  soon  as  the 
borers  are  found.  Spray  the  leaves  in  spring  with  arsenate  of  lead 
(27  a)  or  Paris  green  (26  a). 

THE  RASPBERRY  SAW-FLY  (Monophadnoides  ruU  Harr.) :  The 
larvae  of  the  raspberry  saw-fly  are  small,  slug-like  creatures  which  ap- 
pear about  the. latter  part  of  June  and  often  devour  the  foliage  to 
such  an  extent  as  to  injure  the  raspberry  and  blackberry  bushes 
severely. 

Treatment:  Spray  with  lead  arsenate  (27  a)  or  Paris  green 
(26a)  as  soon  as  pests  appear  and  repeat  in  a  few  days  if  all  are  not 
killed. 

THE  RASPBERRY  FRUIT  WORM  (By turns  unicolor  Say.) :  This 
is  the  larvae  of  a  small  yellowish,  elliptical  bettle  whose  body  is 
densely  covered  with  hairs  and  measures  about  one-fourth  inch  in 
length.  The  adult  feeds  on  the  flowers  where  it  deposits  its  e^s.  Th% 
white  naked  larvae  live  in  the  berries. 

Treatment:  If  suflRoiently  numerous  to  be  injurious  spray  the 
plants,  just  as  the  petals  fall,  with  lead  arsenate  (27  a)  or  Paris 
green  (26a). 
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THE  SNOWY  TKEE-CRICKET  ((Ecanihus  niveus  De  G.):  The 
snowy  tree-cricket,  a  light  greenish  insect  with  flat,  white  wings,  is 
predaceous  and  feeds  npoa.  plant-lice  and  other  injurious  insects. 
However,  it  causes  injury  to  raspberry,  blackberry  and  other  woody 
plants  by  making  rows  of  punctures  in  the  canes  or  young  twigs  to 
deposit  its  eggs. 

Treatment:    Cut  out  and  burn  infested  parts  of  canes. 

II.     SUCKING  INSECTS. 

THE  ROSE  SCALE  (Aulacaspis  rosae  Bouche):  This  insect  is  a 
circular  white  scale,  measuring  about  one-eighth  inch  in  diameter;  it 
is  therefore  conspicuous.  It  is  the  one  found  commonly  on  the  rose, 
but  it  often  occurs  in  destructive  numbers  on  raspberry  and  black- 
berry plants. 

Treatment:    As  for  San  Jose  Scale,  which  see  under  '*currant.'' 

III.    DISEASES  OF  BLACKBERRY. 

ANTHRACNOSE  OR  **SUN  SCALD"  (GlocospoHum  Venetum 
Speg.):  This  fungous  disease  causes  light  purplish  spots  on  the 
young  shoots  when  about  a  foot  high,  which  spread  and  turn  grayish 
white  as  the  season  advances.  Finally  the  canes  become  girdled  and 
die  shortly  before  the  ripening  of  the  fruits,  which,  together  with  the 
leaves,  (  dry  upon  the  canes  as  if  scalded,  hence  the  erroneous  name  of 
"sun  scald." 

Treatment:  Cut  out  and  burn  infected  cane.  Spray  with  Bor- 
deaux mixture  ('42a)  before  the  leaves  open,  and  repeat  as  soon  as  the 
M)i  n«:  canes  appear,  avoiding  the  foilage  on  the  old  canes  as  much  as 
possible.  Repeat  in  ten  days  or  two  weeks,  and  again  before  the 
blossoms  appear.  Cut  and  burn  old  canes  soon  after  the  fruit  is 
gathered. 

CROWN  GALL  (Pseudomonas  tiimejaciens  Erw.  Smith  &  Town- 
send):  This  disease  is  similar  to  the  crown  gall  of  peach  trees.  It 
develops  as  soft,  corky,  or  spongy  tissue  and  knots  on  the  roots,  just 
beneath  the  ground.  Affected  canes  do  not  grow  large,  become  sickly, 
and  break  off  easily. 

Treatment:  Select  only  clean  nursery  stock.  Dig  out  and  burn 
diseased  plants.    Avoid  planting  in  infected  ground. 

ORANGE  RUST  (Oymnoconia  Peckiana  (Howe)  Tranz.  i:  This  is  a 
conspicuous  and  well  known  disease  of  the  blackberry  and  raspberrj, 
which  appears  almost  with  the  leaves.  The  first  indication  is  the 
appearance  of  numerous  bright  orange  spots  which,  as  the  season 
advances  become  rusty  red  in  color.  Infected  plants  are  not  produc- 
tive and  are  eventuallv  killed.    Thev  never  recover. 
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Treatment:  Cut  out  and  burn  infected  plants  as  soon  as  seen. 
Plant  resistant  varieties.  Destroy  wild  raspberry  and  blackberry 
plants  in  the  vicinity  of  the  berry  patch.  Always  destroy  the  entire 
plant  (by  burning)  when  infected  with  rust. 

CUKEANT. 

I.  CHEWING  INSECTS. 

THE  CURKENT  BORER  (Sesia  TipuUformis  Linn.) :  The  adult  of 
this  insect  is  a  bluish-black  Clear-wing  moth  of  wasp-like  appearance, 
which  deposits  its  eggs  in  summer  upon  the  stems  near  the  buds.  The 
white  larvae  bore  into  the  pith  of  the  canes,  causing  them  to  become 
yellow  and  die. 

Treatment:    Cut  out  and  bum  infected  canes  as  soon  as  seen. 

THE  CURRANT  WORM  (Ptei^onus  rihesi  Scop.):  The  currant 
worm  is  the  larvae  of  a  sawily  and  is  undoubtedly  one  of  the  most 
conspicuous  members  of  the  family  of  insects  to  which  it  belongs,  as  it 
attacks  currants  and  gooseberries  wherever  grown.  The  larva  is  green 
with  black  dots,  and  when  mature  is  nearly  an  inch  in  length.  The 
white  eggs  are  deposited  on  the  veins  of  the  under  surface  of  the 
leaves.  These  hatch  in  about  ten  days,  and  the  larvae  feed  upon  the 
leaves, — often  defoliating  the  plant. 

Treatment:  Dust  with  hellebore  and  flour  CM  a)  or  spray  with  helle- 
bore and  water.  Spray  with  arsenate  of  lead  (27  a)  or  Paris  green 
(26  a)  as  soon  as  the  worms  appear.  If  the  fruit  has  set  use  helle- 
bore (31  a  or  31  b). 

II.  SUCKING  INSECTS. 

THE  CURRANT  APHIS  (Mtjzus  rihis  Linn.) :  These  plant  lice  at- 
tack the  leaves  of  currant  bushes,  where  they  cause  blister-like  eleva- 
tions of  a  brownish  red  color,  which  are  often  mistaken  for  a  fungus. 

Treatment:  Spray  with  lime -sulphur  solution  immediately  before 
the  buds  burst.  Spray  with  soap  solution  (33  a  or  31  b),  or  tobaco 
decoction  (41  a)  when  the  pests  first  appear.  If  infested  leaves  have 
become  distorted  they  must  be  picked  off  and  burned. 

LEAF  HOPPERS  (Jassidae):  The  Leaf -hoppers,  which  attack  a 
wide  variety  of  plants,  are  frequently  injurious  to  the  currant  and 
gooseberry.  They  insert  the  tiny  beak  into  the  under  side  of  the  leaf, 
suck  out  the  juices,  and  thus  cause  white  or  gray  spots  on  the  upper 
side  of  the  leaves. 

Treatment:  Spray  infested  bushes  with  a  solution  of  pyrethrum 
(40  a) ;  or  dust  with  pyrethrum  powder  (40  c),  or  with  finely  ground 
tobacco  (41  b),  or  spray  with  fish-oil  soap  solution  (31  b). 
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THE  FOUR-LINED  LEAF-BUG  fPcecilocapsus  lineatus  Fab.): 
This  insect  is  a  yellow  bug  with  black  markings,  and  is  about  five-six- 
teenth of  an  inch  in  length.  The  adults  appear  about  the  middleof  May. 
Although  so  small  as  to  escape  attention^,  their  work  becomes  evident 
on  the  terminal  leaves,  which  become  covered  with  small  semi-trans- 
parent spots.  These  are  areas  from  which  the  insect  has  sucked  the 
sap.  When  the  succulent  young  leaves  have  been  destroyed  the  insects 
attack  the  older  leaves  . 

Treatment:    As  for  the  Leaf-hopper. 

SAN  JOSE  SCALE  fAspidiotus  peymiciosus  Comst.):  This  insect 
which  is  so  destructive  to  the  large  fruits  and  to  many  species  of 
shrubbery,  is  very  destructive  to  the  currant 

Treatment:  Prune  back  the  canes  and  spray  with  lime-sulphur 
solution  during  the  dormant  period. 

THE  SCURFY  SCALE  fChionaspis  fiirfurus  Fitch.):  This  insect, 
as  its  name  implies,  is  white  or  scurfy,  and  is  thus  conspicuous  oH  in- 
fested trees.  The  young  are  produced  from  purple  eggs.  Like  the 
oyster-shell  scale,  this  insect  passes  the  winter  in  the  egg  stage. 

Treatment:  Spray  while  trees  or  bushes  are  dormant  with  liine- 
sulphur  solution  (34  dilute),  or  when  the  insects  hatch  and  are  yet 
in  the  free-moving  stage,  during  the  latter  part  of  May  or  in  August, 
with  dilute  soap  solution  (33  a  or  33  b)  or  with  tobacco  decoctiott 
(41  a). 

III.    DISEASES  OF  CURRANT. 

CURRANT  ANTHRACNOSE  (Pseudopeziza  Rxbis  Kleb.):  This 
disease  appears  as  small,  dark-brown  or  black  spots,  usually  on  the 
upper  side  of  the  leaf.  These  spots  enlarge  and  turn  gray.  The  infected 
leaves  turn  yellow,  then  brown,  and  drop  prematurely. 

Treatment:  Spray  with  Bordeaux  mixture  (42  a)  or  ammoniacal 
copper  carbonate  (43)  as  soon  as  the  leaves  are  out,  after  the  fruit 
has  formed,  and  again  ten  days  or  two  weeks  thereafter. 

THE  LEAF  SPOT  fSeptoria  rihis  Desm.):  The  leaf  spot  attacks 
both  currants  and  gooseberries,  producing  brown  spots  with  pale  cen- 
ters. These  spots  are  thus  distinguished  from  those  developed  in 
anthracnose,  and  they  are  also  larger.  Leaves  infected  drop  pre- 
maturely and  bushes  may  be  defoliated  in  August. 

Treatment:    As  for  "Currant  Anthracnose." 

GOOSEBERRY. 

I.     CHEWING  INSECTS. 

THE  CURRANT  STEM-BORER:  See  under  "Currant." 
THE  CURRANT  WORM:    See  under  "Currant." 
THE     GOOSEBERRY     FRUIT-WORM     (Zophodia    grosaularict 
Pack.) :    This  insect  is  the  larva  of  a  pale  gray,  spotted  moth  which 
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has  a  wing  expanse  of  about  one  inch.  The  adults  appear  about  the 
latter  part  of  April  and  deposit  the  eggs  on  the  newly  set  fruit.  The 
eggs  hatch  in  a  short  time,  and  the  larva  burrows  into  the  berry.  In 
the  course  of  time  several  berries  are  bound  together  by  a  silken 
thread.  Infested  fruit  opens  prematurely  and  becomes  discolored. 
Currants  are  also  attacked. 

Treatment:  Spray  with  arsenate  of  lead  (27  a)  as  soon  as  the 
fruit  is  set,  and  again  in  ten  days  thereafter.  Gather  and  burn  in- 
fested fruit 

II.     SUCKING  INSECTS. 
THE  FOUR-LINED  LEAF  BUG:     (See  under  ^^Currant.") 

III.     DISEASES  OF  GOOSEBERRY. 

GOOSEBERRY  MILDEW  [SphoBrotheca  Mors.—uvce  (Schw.)  B.  & 
C] :  The  powdery  mildew  of  the  gooseberry  first  appears  on  the  young 
leaves  and  buds  as  a  characteristic  cobwebby,  covering  (the  mycelium 
or  vegetative  portion  of  the  fungus),  and  later  as  a  white  powdery 
mass  (the  spores  or  fruiting  portion).  It  attacks  the  young  berries 
also,  which  become  mis-shapen,  rusty  whitish,  and  dwarfed. 

Treatment:  Spray  with  Bordeaux  mixture  (42  a)  or  potassium 
sulphide  (44)  as  soon  as  the  leaves  appear,  and  at  intervals  of  ten 
days  or  two  weeks  thereafter  until  the  fruit  is  half  grown. 

LEAF  SPOT:     (See  under  Currant") 

RASPBERRY. 
For  pests  and  diseases  and  their  treatment  see  "Blackberry." 

PESTS  OF  DOMESTIC  ANIMALS. 
I.     CHEWING  INSECTS. 

THE  BITING  LICE  OF  CATTLE  (Trichodecies  Scalaris  Nitzsch) : 
These  are  reddish,  wingless  insects,  scarcely  one-eighth  inch  in  length, 
with  flattened,  elliptical  bodies,  short  legs  and  a  large  head.  They  feed 
upon  the  hair  or  skin  scales,  blood  clots,  etc.,  found  on  the  skin  of  the 
host. 

Treatment:  As  for  "Sheep  ticks." 

THE  BITING  LICE  OF  THE  HORSE  (Trichodecies  parumpilosus 
Piaget) :  These  insects  resemble  very  closely  those  just  described,  but 
are  somewhat  larger.  The  body  is  a  dusky  yellow  while  the  head, 
thorax  and  legs  are  reddish. 

Treatment:  As  for  "Sheep  ticks." 


II.     SUOKl.NG  INSECTS. 

THE  CAT  AND  DOG  FLUA.     {See  discussion  of  "fleas"  under 
"household  pests."} 


Fig.  2.— M^matopiuDS  nrins,  the  hog  louse. 

I'llK  HOG  LOUSK  fhucmdlojiiniia  (/((i/s  Nitzsch}:  The  hog  louse  is 
the  largest  species  of  parasite  on  domestic  animals,  adults  reaching  a 
length  of  an  inch  or  more.  They  are  conspicuous  for  this  reason,  and 
because  of  tJie  thiunoss  of  tiie  liaii-  im  liojpj.  The  prevailing  color  is 
gray,  and  the  body  is  bniadly  elliptical,  while  the  head  is  decidedly 
pointed.  These  lice  congregate  behind  Ihe  ears  and  along  the  back. 
When  swine  are  frequently  seen  rubbing  or  scratching  themselves,  lice 
ai-e  evidently  present. 

Treatment:  Use  kerosene  emulsion  {32  a),  or  four  per  cent,  creolin. 
or  carbolic  emulsion  (36),  or  carbolic  soap  as  a  wash.  Soak  cloths 
with  kerosene,  and  hang  them  as  curtains  in  doors  through  which 
the  hogs  pass. 

THE  HOUN  FLY  (Uaeniatiihia  aerrafa  Kob.-Desv.) :  The  horn-fly  re- 
seinhles  the  common  house  fly.  both  in  shape  and  color,  but  is  smaller; 
aduIlN  are  slightly  less  than,  one-ipiarter  inch  in  length.  These  insects 
get  Ihrir  name  from  the  fact  that  at  certain  seasons  of  the  year  and 
wh,;n  ver^-  abundant  they  congregate  at  the  base  of  the  horns  of  cattle. 
In  fact  they  will  rest  wherever  they  are  beyond  the  reach  of  the  cow's 
head  or  tail.  They  feed  by  piercing  the  skin  of  the  host  and  drawing 
the  blood.  .\t  such  times  they  are  generally  found  on  the  legs,  back, 
and  flanks.  The  eggs  are  deposited  singly  in  cow  manure,  where  the 
larvae  develop.    Pupation  takes  place  in  the  ground. 

Treatment:  Spray  the  rattle  lightly  each  morning  with  a  mixture 
of  fish-oil  100  jiarts;  oil  of  tar  BO  parts;  and  carbolic  acid  1  part;  mix 
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thoroughly  before  applying.    Keep  stables  and  barnyards  well  cleaned 
spread  manure  thin,  as  with  a  spreader. 

HORSE  BOTFLY  (Gaatrophilus  equi  Fab.) :  The  adult  female  fly, 
which  somewhat  resembks  a  honey  bee,  lays  its  eggs  on  the  hairs  of 
the  fore  legs,  chest  and  lips  of  the  horse.  It  is  supposed  that  the 
horse  bites  off  the  eggs,  which  are  then  swallowed..  They  hatch  in  the 
stomach,  where  the  larvae  attach  themselves  to  the  lining  and  may  be- 
come sufficiently  numerous  to  cause  the  death  of  the  host. 

Treatment:  As  a  preventive  measure,  cut  close  the  hairs  on  parts 
where  eggs  are  deposited,  and  groom  carefully.  When  animals  be- 
come ill,  consult  a  veterinarian  about  remedies. 

THE  HOR^E  FLIES  (Tahanidae):  Several  species  of  flies  of  the 
family  Tabanidae  are  known  as  Horse  Flies.  The  adult  male  lives 
upon  the  nectar  of  plants,  while  the  females  subsist  in  the  blood  of 
animals.  They  generally  lurk  along  woodland  roads  and  are  especially 
troublesome  there.  The  eggs  are  deposited  in  mud,  where  the  larvae 
or  maggots  feed  upon  organic  matter. 

Treatment:  The  most  satisfaction  is  obtained  by  killing  the  flies 
as  they  attack  the  horses  or  cattle.  .  Fly  nets  or  cloth  covers  should 
be  used. 

THE  OX  WARBLE  (Hypoderma  lineata  Villers.):  Certain  flies  de- 
posit their  eggs  upon  the  hairs  of  cattle,  or  on  their  food  plants — so 
that  the  cattle  lick  off  the  eggs  and  swallow  them.  The  larvae  pene- 
trate the  gullet  and  make  their  way  to  the  skin,  just  beneath  the  sur- 
face.   Here  they  develop,  cause  a  swelling  and  suppuration. 

Treatment:  Keep  stables  clean  and  avoid  the  accumulation  of  ma- 
nure. Inject  oil  into  the  opening  of  the  wound  or  use  mercurial  oint- 
ment and  in  a  day  or  two  remove  the  larva  by  pressure. 

THE  SHEEP  BOT-FLY  (aJstnis  ovis  Linn.) :  The  Sheep  bot-fly  is 
a  two-winged  insect  which  resembles  a  house  fly  very  much,  but  is  con- 
siderably larger, — adults  are  about  one  half  inch  in  length.  They 
appear  in  June  and  July  and  deposit  living  maggots  in  the  nostils  of 
the  sheep.  The  larvae  make  their  way  upward  in  the  nostrils  until  they 
reach  a  point  which  is  between  and  a* little  above  the  eyes.  There  they 
attach  themselves  and  change  from  a  creamy  white  to  a  brownish 
color.  When  full  grown  the  maggots  pass  down  the  nostril  and  fall  to 
the  ground  where  they  pupate.  The  presence  of  these  maggots  in  the 
head  causes  much  distress  to  the  host,  and  in  severe  cases  a  condition 
is  produced  which  is  known  as  the  "staggers,"  which  often  causes  the 
death  of  the  host. 

Treatment:  Salt  the  sheep  in  a  trough  smeared  with  tar  just  above 
the  salt,  so  they  will  rub  their  noses  against  the  tar  and  make  it  too 
offensive  for  the  flies  to  lay  their  eggs. 


IS 

THE  SHilEP  TICK  (Melophagus  ovinua  Linn.) :  This  insect  is  of  a 
brownish  color,  and  is  circular  in  outline  and  about  one-qnarter  inch 
in  length.  It  spends  its  entire  existence  on  the  host,  which  is  always 
the  sheep.  Ticks  may  be  transferred  from  one  animal  to  another  by 
mbbing  against  posts,  or  by  clean  sheep  coming  in  contact  with  in- 
fested ones.  Ticks  are  especially  liable  to  infest  lambs  at  shearing 
time. 

Treatment:  The  opportune  time  to  eradicate  this  pest  is  immedi- 
ately after  the  shearing.  This  treatment  is  best  done  by  immersing 
the  sheep  in  some  reliable  dip,  such  as  kerosene  emulsion  (32  a),  or 
creolin  solution  (i  parts  of  creolin  to  100  parts  of  water),  or  tobacco 
decoction  (41  a).  If  all  the  members  of  the  flock  are  properly  treated 
they  will  remain  free  from  ticks;  therefore,  additions  to  the  flock 
should  be  given  attention.  Frequent  dustings  with  pyrethrum  powder 
(40  c)  are  beneflciaL 


Fig.  3.— Stomoxya  caldtrans,  the  tUblc  By. 

THE  STABLE  FLY  (Siomoxya  calcitrana  Linn.):  These  flies  are 
the  cause  of  much  discomfort  and  annoyance  to  live  stock  and  of 
financial  loss  to  the  owner. 

Treatment:  Keep  stables,  poultry  houses,  pig  pens,  etc.,  clean  and 
avoid  the  accumulation  of  manure  or  filth.  Provide  screens  for  doon 
and  windows.  Spray  the  animals  lightly  each  morning  with  a  mix- 
ture composed  of  oil  of  tar,  50  parts;  fish  oil,  100  parts;  crude  car- 
bolic acid,  one  part.  Mix  thoroughly.  Scatter  a  mixture  of  two  parts 
kainit  and  one  part  either  acid  phosphate  or  "floats"  on  floors  after 
cleaning,  and  also  cover   the  manure  pile. 
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PESTS  OP  THE  HOUBEHOLD. 
I.     CUEWING  INSECTS. 

ANTS  (Formicidae) :  Several  species  of  ants  come  into  houses — the 
most  tronblesome  being  the  little  red  aats. 

Treatment:  Trace  them  to  their  nests  and  pour  in  a  small  quantity 
of  carbon  bisulphide,  gasoline,  benzine  or  kerosene  (17,  21,  37).  Put 
an  alcoholic  solution  of  corrosive  sublimate  along  the  path  which 
they  pui'sue.  {One  ounce  of  corrosive  sublimate  dissolved  in  one 
pint  of  alcohol.) 

THE  BOOK  LICE;  Several  species  of  insects  which  belong  to  the 
family  Psocidae  are  especially  common  in  houses,  where  they  occur 
among  book  and  papers  and  in  dusty  cornera.  The  adults  are  small 
insects  with  delicate  wings  and  long  antennae. 

Treatment:  Avoid  the  accumulation  of  dust.  Expose  books  and 
papers  to  sunlight  and  air,  and  as  a  repellant  use  napthaline  or 
moth  balls.  Dust  abundantly  with  fresh  pyrethrum  powder,  and 
leave  the  room  and  closets  closed  an  hour,  then  sweep  up  the  powder 
and  bum  it . 


Fig.  4.— Attagentis  piceus,  Fig.  5.— Anthrenas  scropbulariie. 

the  black  carpet  beetle.  Buffalo  moth. 

THE  CARPET  BEETLE  or  "BUFFALO  MOTH"  (Anthrenu9  »cro- 
phulariae  Linn) :  The  adult  carpet  beetle  is  a  minute,  dark  brown, 
oval  insect.  The  larva  is  a  hairy  "worm"  or  grub  which  feeds  on 
woolens  and  other  animal  products. 

Treatment:  Iron  with  hot  flat  irons  over  a  wet  towel  on  carpet. 
Bmah  and  beat  infested  carpets,  and  expose  several  hours  to  the  sun, 
and  sprinkle  edges  of  carpets  and  under  furniture  with  an  alcoholic 
solution  of  corrosive  sublimate  (one  oz.  corrosive  sublimate  to  one  pint 
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of  alcohol),  or  fumigate  with  carbon  biBulphide  (37)  or  hydrocyanic 
acid  gas  (38).  'Where  possible,  use  rugs  rather  than  carpets. 

THE  MUSEUM  PESTS  (Anthrenus  spp.):  Several  species  of  in- 
sects  of  the  family  Derniestidae  are  injurious  to  dried  animal  and 
v^etable  products  of  all  kinds.  One  species  in  particular  is  especially 
injurious  to  preserved  specimens  in  museums  and  is  hence  known  as 
the  Museum  Pest  (Anthrenus  verbasci  Linn.)  The  adults  are  small, 
stout,  heavily  built,  black  beetles.  The  larvae  are  elongate,  hairy  crea- 
tures.   Both  stages  of  these  beetles  are  injurious. 

Treatment:  Store  goods  in  pest-proof  receptacles  and  use  cam- 
phor, napthaline  or  moth  balls  as  repellants,  or  sprinkle  with  ben- 
zinte  or  use  carbon  bisulphide  to  destroy  them.  Insect  specimens  are 
preserved  by  putting  on  them  an  alcoholic  solution  of  corrosive  sub- 
limate. 

THE  CLOTHES  MOTH  (Tinea  pelliouella  Linn,  and  Tineoaln  his- 
elliela  Hum.)>  The  winged  form  of  these  insects,  commonly  called 
"millers,"  makes  its  first  appearance  in  May.  Eggs  are  deposited  in 
furs,  feathers  and  woolens,  on  which  the  larvae  feed,  and  of  which 
they  make  a  case  in  which  to  live  and  pupate. 

Treatment:  Infested  clothes  may  be  pressed  with  a  damp  cloth 
and  hot  iron,  in  which  case  the  steam  will  kill  the  moths ;  or  fumigate 
with  carbon  bisulphide  (37),  in  a  closed  vessel,  closet  or  room.  In 
order  to  prevent  the  attacks  of  moths,  clothes  should  be  packed  in 
paper  bags  or  boxes,  care  being  taken  to  paste  strips  of  paper  over 
the  edges,  or  in  cedar  chests  or  in  ordinary  trunks  in  which  moth 
balls  or  napthaline  should  be  placed.  The  clothes  should  be  unpacked 
and  examined  occasionally.  Brushing,  and  exposing  to  sunshine 
is  excellent  treatment.    Sprinkle  infested  goods  with  gasoline. 

THE  FOUR  BEETLES  (THlobium  confusum  Duv.  and  T.  ferrugin- 
eum  Fab.):  The  confused  and  rust-red  flour  beetles  occur  in  flour, 
meal  and  other  cereals.  These  beetles- are  about  one  sixth  of  an  inch  in 
length,  reddish  brown  in  color,  and  elliptical  in  shape.  The  larvae  are 
slightly  longer  than  the  adults.  Many  commodities  are  attacked  and 
made  unfit  for  use. 

Treatment:  Infested  goods  should  be  placed  in  a  barrel  or  other 
tight  receptacle  and  fumigated  for  several  hours  with  about  one-half 
cupful  of  carbon  bisulphide  (37)  placed  on  top.  Then  remove  and 
air  thoroughly.  As  a  preventive  measure,  keep  goods,  subject  to  in- 
festation!, in  tightly  covered  receptacles. 

THE  HOUSE  CRICKET  (Gryllus  domesticus  Linn.):  The  House 
Cricket,  also  known  as  the  Hearth  or  Domestic  Cricket,  is  an  intro- 
duced species  from  Europe,  and  is  the  subject  of  Dickens'  "Cricket  on 
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the  Hearth."  It  is  yellowiali  brown,  und  lienc«  is  readily  dietinguiahed 
from  our  native  black  crickets. 

Treatment:  This  cricket  is  generally  a  welcome  guest,  as  it  breaks 
the  silence  of  the  fire-side,  but  it  is  reported  to  be  destructive  to  cloth 
goods,  in  wbich  case  it  may  be  destroyed  by  allowing  access  to  un- 
cooked starchy  vegetables,  as  sliced  potatoes,  poisoued  with  arsenic. 
This  bait,  should,  of  course,  be  placed  so  as  not  to  be  available  to 
children  or  others  who  might  not  be  aware  of  its  poisonous  character. 


Fig.  6.— Derinesies  lardarins,  the  tarder  beetle. 
THE  LARDEU  KKKTI.KS  /DrnricHtcx  htrdtinus  Liun.) :  The  larder 
beetle  is  a  small,  dark,  mottled  gray  iusect  which  deposits  its  eggs  on 
preserved  meals  and  stotvd  jirovisions.  These  form  the  food  of  both 
the  larvie  and  adults.  The  larvic  are  covired  with  numerous  brown 
hairs,  and  are  about  <iDe-half  inch  long  when  full  grown. 

Tieatmenl:  Itemove  adults  and  larvie  from  infested  goods  by 
brushing.  As  a  preventive  measure  rub  cured  meat  with  powdered 
borax  or  place  substances  in  tight  sacks.  Fumigate  infested  goods 
with  hydrocyanic  acid  gas  (38). 

THE  MEAL  MOTHS  (PlofHa  inteipunctella  Huebn.  and  Pyralis 
Farimnalia  Linn.):  These  moths  are  often  rcspoiisibli-  for  nuuh  df- 
struction  of  stored  foods.  The  former  species  attacks  almost  anything 
edible,  while  the  latter  limits  its  deju'cdations  to  cereals,  but  often 
does  infest  hay,  seeds,  and  dried  plants. 

THE  INDIAN  MEAL  MOTH  (Plodia  mterpunciclla  Huebn. I:  Re- 
sembles the  common  clothes  moth  very  much,  and  is  often  mistaken 
for  it.  It  will  infest  a  very  great  variety  of  stored  foods — seeds,  nuts, 
dried  fruits  and  chocolate.    The  adult  moth  has  an  expansa  of  about 
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five-eighth  of  an  inch,  and  is  cream  color,  with  a  reddish  brown  outer 
part  to  the  fore  wings. 

THE  MEAL  MOTH  fParalis  farinalis  Linn.) :  is  a  larger  moth, 
the  expanse  of  wings  being  about  one  inch.  The  forewings  are 
grayish  brown  and  marked  by  two  white  lines;  a  dark  brown  spot 
occurs  at  the  base  and  tip  of  each  of  the  fore  wings. 

Treatment:  Destroy  all  infested  goods  by  burming  or  feeding  to 
poultry  or  live  stock  and  practice  cleanliness  to  avoid  re- 
infestation.  This  second  precaution  is  especialy  applicable  to  the 
meal  moth,  as  it  is  generally  found  where  the  surroundings  are  not 
as  clean  as  they  should  be.  Infested  rooms  should  be  fumigated  with 
hydrocyanic  acid  gas,  or  infested  material  may  be  placed  in  a  suffi- 
ciently large  and  tight  receptacle  and  fumigated  with  carbon  bisul- 
phide. 

THE  MEAL  WORMS:  Two  species  of  Tenebrionids  or  larvae  of 
Darkling  Beetles,  are  known  as  Meal  Worms.  Tenehrio  molitor 
Linn.,  "the  Yellow  Meal  Worm,"  and  T,  ohscurus  Linn,,  "the  Dark 
Meal- Worm."  They  are  yellow  to  brown  in  color,  waxen,  and  re- 
semble wire-worms  in  shape.  The  larvae  of  these  beetles  are  the 
"worms"  usually  fed  to  cage  birds. 

Treatment:    As  for  Flour  Beetles. 

ROACHES  (Blattella  germanica  Linn,  and  Blatta  of^entalis 
Linn,):  These  well  known  pests  live  upon  starchy  food  and  glue, 
and  may  be  looked  for  wherever  such  food  is  accessible  to  them. 
They  hide  by  day  and  become  active  at  night  when  they  go  forth  to 
feed. 

Treatment:  Dust  powdered  borax  or  hellebore  (31  a)  or  spray  an 
alcoholic  solution  of  corrosive  sublimate  (one  ounce  of  corrosive 
sublimate  in  one  pint  of  alcohol)  into  their  haunts.  Use  such 
preparations  as  equal  parts  of  plaster  of  Paris  and  powdered  sugar 
or,  in  badly  infested  places,  fumigate  with  carbon  bisulphide  (37), 
or  hydrocyanic  acid  gas  (38).  Place  as  food  a  mixture  of  white 
arsenic  one  part;  powdered  sugar,  two  parts,  and  flour,  twenty 
parts.    Dust  powdered  borax  around  their  haunts. 

THE  SILVER  FISH  OR  FISH  "MOTH":  (Lepisma  sacchanna 
Linn.,  and  L,  domestica  Pack.)  These  creatures  are  among  the  most 
primitive  insects.  They  are  wingless  but  possess  three  pairs  of 
legs,  and  there  are  three  long,  thread-like  growths  extending  from 
the  tail  end  of  the  body,  hence  these  insects  are  often  called  "bristle- 
tails."  The  body  is  covered  with  smooth  scales  of  a  pearly  luster, 
hence  the  name  "fish"  moth.  Adults  average  from  one-fourth  to 
five-eighth  inch  in  length. 

They  feed  on  starchy  material,  such  as  is  found  in  the  bisding  tf 
boeks  and  umder  wall  paper. 
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Treatment:  m  infested  places  dust  pyrethrum  powder  (40  a). 
Expose  infested  books  and  other  goods  to  the  sunlight  amd  air. 
Treat  as  directed  for  Roaches. 

II.  SUCKING  INSECTS. 

THE  BED  BUG  (Cimex  lectulatius  Linn.):  This  well  known 
and  detested  insect  hides  during  the  day  in  joints  of  furniture  op  in 
cracks  in  walls  and  floors  and  comes  forth  at  night  in  search  of 

Treatment:  Sprinkle  or  spray  their  hiding  places  with  a  solution 
of  one  ounce  of  corrosive  sublimate  to  one  pint  of  alcohol,  or  use 
gasoline,  turpentine,  benzine  or  kerosene  (17  or  21),  or  fumigate 
with  hydrocyanic  acid  gas  (38).  (Send  for  our  special  article  on 
"Household  Fumigation"  before  trying  to  use  this  deadly,  gas). 
Insect  powder  dusted  between  sheets  and  under  pillows  will  give 
relief  in  a  "buggy"  hotel.) 

THE  CHEESE  OR  HAM  SKIPPER  (Piophila  casei  Linn.) :  This 
is  the  larva  of  a  small  fly  of  a  shining  black  color.  The  larvae  are 
white  cylindrical  maggots  which  feed  on  cheese  and  meat.  By 
bringing  the  two  ends  of  the  body  together  and  suddenly  straighten- 
ing as  a  spring,  the  maggots  are  able  to  throw  themselves  some 
distance;  hence  the  name  "skipper." 

Treatment:  As  for  the  "cheese  mite."  Remove  with  a  stiff  brush. 
Rub  meat  with  powdered  borax  after  curing. 

FLEAS:  Two  species  of  fleas  are  apt  to  infest  houses.  These 
are  the  house  or  human  flea  (Pulex  irritans  Linn.)  and  the  dog  and 
cat  flea  (Ctenocephalus  canig  Curt.)  The  latter,  however,  appears  to 
be  more  prevalent.  The  common  host  is  the  dog  or  cat,  among  the 
hairs  of  which  the  adult  fleas  deposit  the  eggs.  These  fall  readily 
from  the  host,  and  naturally  are  most  numerous  where  the  latter 
sleeps.  The  larvae  live  in  dust,  lint,  and  other  material  in  the  carpet, 
corners,  and  cracks  in  the  floors,  and  when  full  grown  seek  the  host. 

Treatment:  Provide  a  rug  for  the  dog  or  cat  to  sleep  on,  and 
remove  the  rug  frequently ;  shake  it  and  bum  the  dust  thus  collected, 
or  dust  it  over  grass.  Dust  the  animals  with  pyrethrum.  In  in- 
fested rooms  dust  the  floors  and  carpets  with  pyrethrum,  close  the 
room,  and  in  an  hour  sweep  carefully  and  bum  the  sweepings.  As 
a  further  means,  a  sprinkling  of  benzine  or  gasoline  may  be  used, 
and  if  then  the  fleas  are  not  destroyed  the  floor  covering  should  be 
removed  and  the  floors  thoroughly  cleaned  with  three  per  cent, 
creolin  solution.  Clean,  fill  and  paint  over  all  crevices  and  cracks. 
Put  sticky  fly  paper  on  the  floor  under  furniture;  fumigate  with 
hydrocyanic  acid  gas  (38).  Where  fleas  are  in  a  cellar  or  basement, 
spray  thoroughly  with  three  to  five  per  cent,  creolin  solution. 


THE  FRaiT  FLIES  {DroaopMla  spp.):  These  are  small  brown 
flies  of  aevpral  species,  belonging  to  the  genus  Drosophila,  and  which 
breed  in  decaying  and  fermenting  fruit,  canned  fruit,  vinegar  and 
fermented  liquors.  The  larvae  are  small,  slender,  white  ma^^ts, 
which  transform  into  brown  pupae.  The  period  of  development  from 
egg  to  adult  is  about  twenty  days. 

Treatment:  Keep  windows  and  doors  screened.  Canned  and 
other  goods  subject  to  infestation  are  best  preserved  by  being 
properly  sealed  and  covered.  Even  the  smallest  openings  must  be 
closed.  Infested  rooms  should  he  treated  with  bnruing  pjrethmm 
powder.    Promptly  remove  decaying  fruit. 


Fig.  7, — Musoa  domestUa,  tlie  boiiee  fly. 

HOl'SK  FLllCS  (ifiisca  domestica,  et  al.):  Although  the  common 
house  fly  (Musca  dnmestica  Linn,)  is  the  chief  intruder  of  the  two- 
winged  insects,  several  species  of  Hies  (among  them  Pollenia  rudi* 
Fab.,  the  cluster  fly)  are  in  the  habit  of  entering  houses  and  causing 
more  or  less  annoyance,  especially  in  the  fall.  Other  flies,  such  as 
the  bluebottle  (CaUiphora  erythruvephala  Meig.)  and  the  blow-fly 
(C.  vniiitoria  Linn.),  are  more  or  less  common  all  summer.  The 
house  fly  breeds  in  manure  and  flitli,  while  the  blow  fly  is  especially 
unwelcome  because  it  deposits  its  eggs  in  meats  if  available.  The 
mouth  parts  of  the  common  house  fly  are  fitted  for  sucking  up  liquids, 
and  they  are  very  annoying,  altliough  not  able  to  bite.  In  addition, 
this  fly  pollutes  food  and  carries  the  germs  of  such  diseases  as 
typhoid  fever  and  diphtheria. 

Treatment:  The  best  preventive  measures  are  thorou^ly  and 
frequently  cleaning  away  all  filth,  screening  windows  and  doors  and 
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using  sticky  fly  paper.  A  solution  of  potassium  bichromate  (1  dram 
ia  2  oz.  of  sweetened  water),  or  of  a  few  drops  of  formalin  in  water, 
kills  flies  when  placed  where  they  can  drink  it.  House  flies  breed 
preferably  in  manure.  One  stable  will  supply  sufliicient  flies  to 
infest  a  whole  neighborhood;  consequently  manure  should  be  re- 
moved frequently  or  kept  tightly  covered  and  sprinkled  over  with 
lime  or  better,  with  ground  pohsphate  rock. 

MOSQUITOES  (CuUcidae):  Few  insect  pests  of  the  household 
are  more  disliked  than  are  mosquitoes.  The  Pennsylvania  species 
belong  to  several  genera,  one  of  which  (Anopheles)  includes  those 
species  that  transmit  malaria.  Adult  females  hibernate  in  cellars, 
hollow  trees,  and  in  other  sheltered  places.  The  eggs  are  deposited 
singly  in  boat  shaped  masses  in  mud  or  on  the  surface  of  water.  The 
larvae,  known  as  wrigglers,  are  aquatic,  but  must  come  to  the 
surface  to  breathe. 

Treatment:  As  far  as  possible  destroy  the  breeding  places.  This 
ftin  be  done  most  satisfactorily  by  drainage.  However,  a  very  suc- 
cessful measure  is  to  cover  the  surface  of  the  water  with  a  thin 
film  of  kerosene,  which  causes  the  wrigglers  to  drown,  since  they 
are  unable  to  secure  access  to  the  air.  When  this  method  is  not 
practicable,  as  in  the  case  of  water  used  for  drinking  purposes  the 
introduction  of  small  fish  will  serve  to  keep  the  mosquitoes  in 
check.  Mosquito  bar  or  fly  screens  aid  materially  in  excluding  the 
insects  from  buildings.  In  infested  rooms  the  adults  may  be 
destroyed  by  burning  pyrethrum  powder.  Remove  all  underbrush, 
leaves,  and  tall  grass  to  eradicate  the  moist  situations  where  the 
mosquitoes  pass  the  day,  and  drain  all  swamps.  Oil  of  pennyroyal 
or  of  citronella  repels  them. 

PUNKIES  (Ceratopogon  spp.):  These  are  minute  flies  which  are 
also  known  as  gnats  and  midges.  They  resemble  the  mosquitoes 
somewhat,  but  differ  in  that  the  latter  h^ve  scales  on  the  veins  of 
the  wings.  The  larvae  develop  in  the  sap  of  injured  trees  and  in 
decaying  vegetable  material,  such  as  fallen  leaves  and  bark.  The 
adult  punkies  are  found  in  woodland  where  the  dampness  is  con- 
genial to  them  and  where  they  occur  in  swarms  at  times.  They 
are  provided  with  biting  mouth  parts,  and  are  especially  annoying 
to  persons,  such  as  campers,  who  frequent  forests  or  sojourn  in 
\*'oodland. 

Treatment:  The  most  practical  measures  are  of  the  nature  of 
repellants.  Smudges  will  serve  to  ward  off  the  insects.  Spray  or 
sprinkle  the  surroundings  with  a  dilute  solution  of  creolin  or 
carbolic  acid.  Such  preparations  as  oil  of  pennyroyal  or  of  citronella, 
if  liberally  applied  to  the  skin,  give  relief  by  driving  the  insects 
away. 
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III.  OTHEE  PESTS. 

THE  CHEESE,  HAM  AND  FLOUR  MITES  (Tyroglyphm  longior 
Linn.,  and  T.  siro  Qerv.):  These  minute  colorless  creatures,  unlike 
the  insects,  possess  eight  legs.  They  are  especially  comanon  in 
cheese,  dried  meats  and  other  foods.  They  multiply  so  rapidly  that 
a  cheese  when  on^^e  infested  may  become  a  crumbling  mass  mixed 
with  the  swarms  of  the  crawling  mites. 

Treatment:  Cleanliness  is  the  first  requisite.  Cut  out  and  bum 
the  infested  parts.  In  badly  infested  rooms  fumigate  with  burning 
sulphur,  carbon  bisulphide  (37),  or  hydrocyanic  acid  gas  (38). 

THE  HOUSE  CENTIPEDE  (Scutigera  forceps  Raf.):  This  is 
one  of  the  "Thousand-Legged  Worms,"  of  a  grayish  yellow  color, 
aud  with  fifteen  pairs  of  long,  thread-like  legs.  It  is  a  very  active 
creature,  and  is  provided  with  strong  mandibles,  which  are  especi- 
ally useful  in  capturing  its  food.  This  consists  of  such  insects  aa 
roaches,  flies,  and  bed  bugs.  This  creature  is  most  frequently  found 
in  rather  damp  situations  such  as  about  water  and  drain  pipes,  and 
in  cellars.    It  is  not  venomous,  as  is  often  supposed. 

Treatment,  It  is  readily  seen  that  the  House  or  Skein  Cemtipede 
is  a  valuable  creature  in  the  house,  but  it  may  not  be  considered 
desirable  because  of  its  appearance.  They  can  be  controlled  by 
destroying  them  when  seen,  and  by  keeping  the  house  free  from 
hiding  places. 

MICE:  The  Common  House  Mouse  (Mus  musculus  Linn.)  is  «o 
similar  to  the  rat  in  habits  that  what  may  be  said  of  one  applies 
almost  equally  well  to  the  other.  Like  the  rat,  the  House  Mouse 
is  anj  introduced  species  from  Europe.  See  discussion  under 
"rats." 

Treatment:  For  combating  mice,  traps  properly  set  are  as  suc- 
cessful as  any  other  method.  The  little  "sure  catch"  trap  is  reliable 
and  has  the  advantage  of  almost  always  killing  its  victim  at  once. 

RATS:  The  Black  Rat  (Mus  rattus  Linn.),  introduced  about  1544, 
is  now  almost  completely  replaced  by  the  Brown  or  Norway  rat 
(Mus  norvegicus  Erxleben),  introduced  about  1775  from  Europe. 
The  habits  and  depredations  of  these  mammals  are  too  well  known 
to  need  comment.  Suffice  it  to  say  that  although  they  do  a  valuable 
work  as  scavengers,  the  decision  is  against  them  because  of  the 
property  they  destroy  and  because  they  are  carriers  of  diseases,  of 
which  the  Bubonic  plague  is  most  notable. 

Treatment:  Concrete  construction  is  being  used  more  extensively 
each  year,  and  in  addition  to  many  other  desirable  features,  it  is 
rat-proof.  Concrete  walks,  walls,  and  floors  for  pig  pens,  poultry 
houses,  and  cellars  are  therefore  desirable.  In  premises  already 
infested,  persistent  trapping  results  in  success^     All-metal  traps. 
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and  particularly  those  that  operate  on  the  principle  of  the  "guillo- 
tine," are  recommended.  These  improved  traps  may  be  purchased 
.11  most  hardware  stores.  Such  poisons  as  arsenic  and  strychnine 
may  be  mixed  with  food  and  placed  in  the  holes  or  runways.  Poisons 
containing  phosphorus  are  not  recommended.  An  objection  to  most 
poisons  is  found  in  the  fact  tliat  the  victims  are  apt  to  die  and 
decay  in  the  holes.  Barium  carbonate,  a  white  substance  analagous 
to  calcium  carbonate  (limestone),  is  both  cheap  and  effective  and  is 
slow-acting,  thus  allowing  the  poisoned  rats  to  get  well  off  the 
premises  in  search  of  water.  It  should  be  mixed  with  meal.  In 
setting  traps  or  poisons,  success  can  be  had  by  persistence,  and  by 
remembering  that  rats  are  of  a  suspicious  nature,  and  precautions 
must  be  taken  accordingly. 

HOUSE  PLANTS. 
1.  SUCKING  INSECTS. 

APHIDS  (Aphididae):  Several  species  of  aphids  or  plant  lice 
attack  house  plants.  They  are  readily  recognized  by  their  pear- 
shaped  bodies,  and  they  are  generally  less  than  one-eighth  inch  in 
length.  The  legs  and  antennae  are  long  and  slender,  while  both 
winged  and  wingless  fornuj  occur.  These  insects  live  by  injecting  a 
poisonous  saliva  and  sucking  out  the  modified  juices  of  plants,  and 
where  numerous  prove  a  great  injury  to  the  latter. 

Treatment:  Spray  with  soap  solution  (33a)  or  with  tobacco 
decoction/  (41a).  Fumigate  in  a  closed  vessel  with  tobacco  smoke. 
Insects  may  be  washed  from  plants  by  a  strong  jet  of  water. 

MEALY  BUGS  (Pseudococcua  citri  liisso.  and  P.  longispinus 
Targ.)  These  two  species  of  mealy  bugs  are  the  commonest  onep 
on  house  plants.  They  measure  less  than  three-sixteenth  inch  in 
length,  are  covered  with  a  white  powdery  substance,  and  numerous 
pointed  processes  extend  from  the  edge  of  the  elliptical  body. 

Treatment:  As  for  aphids,  or  kill  by  touching  each  with  a  very 
fine  brush  dipped  into  kerosene. 

SCALE  INSECTS  (Coccidae):  House  plants  are  subject  to  the 
attack  of  several  species  of  scale  insects,  particularly  the  Soft  or 
Lecanium^cales.  Like  the  plant  lice,  they  subsist  by  piercing  the 
plant  and  sucking  out  the  juices,  modified  by  a  poison  which  they 
inject  into  the  plant. 

Treatment:  Spray  or  apply  with  a  brush  or  sponge  once  every 
few  days  for  several  weeks,  whale  oil  soap  solution  (33  b)  or 
tobacco  decoction  (41  a)  or  a  solution  of  ivory  soap  to  which  hare 
been  added  a  few  drops  of  ammonia. 
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II.  OTHER  PEST^. 

NEMATODES  OR  ROOT-WORMS:  These  are  slender,  white, 
thread-like  worms  that  iufest  the  roots  of  plants  and  cause  con- 
siderable injury. 

Treatment:  Make  holes  in  the  soil  and  pour  a  tablespoonful  of 
carbon  bisulphide  i^M)  into  each,  then  cover  with  soil;  or  re-pot 
infested  plants  with  soil  not  infested. 

PESTS  OP  THE  LAWN. 
I.  CHEWING  INSECTS. 

ANTS:    See  under  ^'household  pests." 

ARMY  WORMS:  The  caterpillars  of  the  genus  Leucania  are 
known  as  aiiny-wornis  because  they  are  found  in  great  numbers  and 
sometimes  move  together  as  they  feed.  Leucania  unipunctata  Haw. 
is  the  species  which  commonly  and  seasonally  occurs  in  grass  and 
is  often  detrimental  to  lawns.  The  larvae  are  "cutworms"  of  a 
brownish  drab  color  with  darker  stripes  running  lengthwise,  and 
when  full  grown  are  about  one  and  one-half  inches  long. 

Treatment:  One  or  two  applications  of  a  spray  of  lead  arsenate 
(27  a)  to  the  lawn  will  suffice  to  destroy  the  caterpillars. 

THE  WHITE  GRUB  OR  GRUB  WORM  (Lachnosterna  spp.j: 
Frequently  in  the  spring  evenings  there  come  buzzing  about  lights, 
large,  heavy,  brown  beetles,  called  June  Bugs  or  May  Beetles.  These 
insects  fly  chiefly  at  night  and  feed  on  the  foliage  of  trees  and 
shrubs  and  lay  their  eggs  chiefly  in  sod  in  pastures  or  in  gardens. 

The  larvae  are  known  as  "white  grubs"  or  "grub  worms."  They 
live  two  years  in  the  soil,  where  they  feed  upon  roots.  The  adults 
come  forth  in  the  spring. 

Treatment:  Top  dress  the  soil  with  kainit,  applied  at  the  rate  of 
1000  pounds  to  the  acre,  or  nitrate  of  soda  200  pounds  to  the  acre. 
Pour  carbon  bisulphide  (37)  into  holes  made  in  the  ground  about 
four  to  the  square  yard.  Try  poison  bran  mash,  as  directed  for  cut 
worms,  put  into  the  soil.  Let  pigs  root  in  infested  soils.  Preserve 
skunks  and  birds.    Plow  late  in  fall. 

III.  OTHER  PESTS. 

THE  CRAYFISH  OR  FRESH-WATER  CRAB  (Cambarus  spp.): 
The  Crayfish,  also  called  Crawfish  and  Fresh-water  Crab,  is  often 
detrimental  to  lawns,  especially  in  damp  situations,  where  it  makes 
vertical  holes,  which  fill  with  water  and  in  which  the  Crayfish  hides. 
In  Pennsylvania  west  of  the  Allegheny  Mountains,  the  prevalent 
species  builds  mounds  about  the  mouth  of  the  burrow  and  in  this 
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respect  differs  from  the  eastern  species.  These  animals  are  beneficial 
in  cleaning  out  spring  channels^  and  also  as  food  for  fish,  but  they 
may  also  drain  dams. 

Treatment:  Pour  a  few  teaspoonfuls  of  carbon  bisulphide  (37) 
into  each  hole  and  the  occupants  will  soon  be  destroyed. 

THE  EARTHWORM  (Lumhricus  sp.):  The  Earthworms  fre- 
quently cause  damage  to  lawns  by  making  holes  and  depositing  their 
castings  on  the  surface.  Then,  too,  they  often  cut  off  parts  of  plants 
and  draw  them  into  the  holes,  and  may  be  quite  injurious  in  gardens. 

Treat inc7it:  Scatter  air-slaked  lime  or  wood  ashes  or  salt  or  pour 
brine  over  infested  ground  (avoid  too  much  salt  or  too  strong 
brine) ;  or  fumigate  ground  by  sinking  holes  into  the  soil,  one-half 
foot  or  one  foot  in  depth,  using  a  poinited  stick  like  a  sharpened 
broom  handle,  and  into  e^ch  hole  pour  one-half  teacupful  of  carbon 
bisulphide  (37). 

THE  COMMON  MOLE  (Scalops  aquaticus  Linn.),  and  THE 
8TAR-N0SED  MOLE  (Condylnra  cristata  Linn.):  These  two  spe- 
cies occur  within  the  Commonwealth.  They  are  short,  heavy-set 
mammals,  with  concealed,  vestigial  eyes,  fore  feet  broadened  for  dig- 
ging, and,  in  fact,  fitted  especially  for  a  subterranean  life.  By  many 
i>ersons  the  moles  are  confused  with  the  Meadow  Mice  or  Voles,  which 
are  short-tailed  field  mice  and  which  make  runways  in  grasses  on  the 
surface  of  the  ground  and  eat  vegetation,  often  gnawing  trees.  The 
moles  feed  upon  earth  worms,  grub  worms,  and  other  insects  in 
the  soil.  They  are  accused  of  devouring  roots,  but  investigation 
shows  that  this  work  is  done  by  mice  or  voles  which  get  into  the 
mole  runways.  Moles  do,  however,  injure  lawns  by  making  ridges, 
and  by  loosening  the  ground  so  as  to  injure  the  roots  of  grass  and 
shallow-rooted  plants. 

Treatment:  By  tramping  down  the  ridges  and  closing  the  run- 
ways the  moles  will  be  driven  to  other  places.  The  market  now 
offers  several  forms  of  traps,  especially  adapted  to  capturing  moles, 
and  which  are  very  successful.  However,  it  is  more  desirable  to 
drive  away  the  moles  than  to  kill  them,  since  they  are  beneficial 
animals. 

INSECTS  ATTACKING  MANKIND.   (See  also  "Pesti  of  the 

Household.") 

L  SUCKING  INSECTS. 

THE  BODY  LOUSE  OR  GRAYBACK  (Pediculus  vestimenti 
Leach):  This  insect  is  very  frequently  confused  with  the  succeeding 
species,  which  it  resembles  very  much  in  shape.  However,  it  attacks* 
the  host  only  when  in  search  of  food  and  at  other  times  secrets 
itself  in  the  seams  of  the  clothing,  where  the  eggs  are  deposited. 


Treatment:  Cleanliness  is  the  first  reqnisite  to  eliminate  these 
peste.  Steaming,  boiliog  or  baking  the  clothing  will  sene  to  kill 
the  insects,  while  dipping  in  gasoline  or  benzine  will  serve  the  same 
purpose.  This  treatment  ehould  be  repeated  several  times,  at 
jntet'vals  of  about  a  week  to  insure  killing  the  insects  that  may 
hatvh  from  eggs,  present  at  the  time  of  the  first  treatment. 

THE  CRAB-LOUSE  (Phthmm  inguinalis  Leach.):  The  crab- 
louse  is  a  whitish  insect  about  one-eighth  inch  in  length.  The  welt 
developed  legs  are  provided  with  strong  claws  by  which  the  insect 
clings  so  that  it  is  practically  impossible  to  remove  it  without  dis- 
placing the  hair  to  which  the  louse  is  'attached.  It  is  generally  con- 
fined to  the  pubic  region,  but  may  be  found  on  other  parts  of  the 
body,  excepting  the  scalp. 

Treatment:  A  thorough  application  of  mecurial  ointment  or  of 
the  tincture  of  larkspur  will  generally  suffice  to  kill  the  adults.  To 
kill  the  lice  that  may  hatch  from  the  eggs,  the  application  should  be 
repeated  in  the  course  of  several  days. 


Fig.18. — Pedicitln9~capitia,  the  head  loose. 

THE  HEAD  LOUSE  (Pediculus  capitis  De  Geer.):  This  insect 
confines,  itself  to  the  head.  It  is  whitish  in  color.  As  with  the  pre- 
ceding species,  the  eggs  (nits)  are  glued  to  the  hair. 

Treatment:  Cleanliness  is  of  course  the  first  requisite  to  eradicate 
this  pest.  A  liberal  use  of  vaseline,  followed  by  tincture  of  lail- 
Hpur,  should  suffice  and  should  be  repeated  several  times  at  intervals 
of  several  days. 

THE  HOUSE  OR  HUMAN  FLEA  (Pulex  Uritans  Linn.):  The 
bouse-flea  hides  in  the  adult  state  iu  clothing  and  bedding,  and  at- 
tacks the  host  when  in  need  of  food.    The  eggs  and  larvae  develop  in 
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dust  in  comers  and  in  floor  crevices.    See  "fleas,"  under  "Pests  of 
the  Household,"  for  additional  notes  and  treatment. 
(See  also  "Pests  of  the  Household.") 

POULTEY  PESTS. 
I.     CHEWING  INSECTS. 

THE  COMMON  HEN  LOUSE  (Menopon  pallidum  Nitzsch): 
About  eight  species  of  lice  are  known  to  infest  chickens,  but  this 
species  is  by  far  the  most  prevalent.  It  is  scarcely  \  inch  in  length, 
slender,  and  of  a  light  yellow  color.  It  feeds  upon  the  young 
feathers,  and  on  scaly  and  scurfy  material  upon  the  skin  of  the  host. 
The  eggs  are  deposited  among  the  feathers.  It  is  a  very  active  in- 
sect and  poultry  soon  become  infested  by  coming  in  contact  with  in- 
fested fowls. 

Treatment:  Apply  pure  lard  containing  a  few  drops  of  carbolic 
acid  to  the  heads  of  chicks  and  under  the  wings  of  older  birds.  Sup- 
ply dusting  boxes,  adding  sulphur  and  tobacco  to  the  dust.  Hold 
fowls  by  the  feet  and  sift  into  the  feathers  flowers  of  sulphur  and 
tobacco  dust,  to  which  has  been  added  pyrethrum  (40)  or  hellebore 
(31.)  The  poultry  house  should  be  given  attention,  as  directed  be- 
low under  "red  mites." 

II.     OTHER  PESTS. 

GAPES.  Certain  small  worms  (Syngamus  trachenlis)  live  within 
earth  worms  and  when  the  latter  are  eaten  by  chicks  the  gape  worms 
develop  and  lodge  in  the  windpipe  of  the  chick  as  thfead-like  crea- 
tures. 

Treatment:  Destroy  earth  worms,  as  recommended  under  Lawn 
Pests,  or  keep  chicks  on  board  or  cement  floors.  Use  lime  freely 
where  they  run  and  dust  themselves.  Feed  chicks  with  a  mixture  of 
one  teaspoonful  of  turpentine  to  a  pint  of  cornmeal.  Strip  the  shaft 
of  a  feather  until  just  the  tip  remains.  Dip  this  into  kerosene  and 
insert  the  tip  deep  into  the  windpipe,  or  extract  the  worms  by  the 
use  of  a  loop  of  horsehair  inserted  into  the  windpipe  and  then  with- 
draw by  a  whirling  motion.  Or,  place  chicks  in  a  box,  cover  with  a 
burlap  sack  and  through  this  dust  air-slaked  lime.  Allow  chicks  to 
inhale  the  lime-laden  air  for  a  few  minutes ;  repeat  in  a  few  days. 

THE  EED  MITE  OB  THE  POULTRY  TICK  (Dermanyssus  gal- 
Unw  De  Geer.):  The  Common  Hen  Louse  is  a  true  insect,  while  the 
"red  mite"  belongs  to  the  Arachnida*— the  class  which  includes  the 
Spiders,  Scorpions  and  Harvest-men.  These  creatures,  in  the  adult 
form,  possess  eight  l^s,  and  the  body  is  not  divided  into  distinct 
6xvwU>Wf    ^e  Poultry  Tick  is  slightly  more  than  1-16  inch  in 
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length,  and  is  grayi^rj  white  in  color.  It  lives  bj  sucking  the  blood 
of  the  host,  and  it  is  then  that  the  mite  becomes  red.  During  the 
day  the  mites  conceal  themselves  in  cracks  and  crevices,  and  at  ni^t 
crawl  upon  the  roosting  fowls. 

Treatment:  Keep  poultry  houses  clean  and  provide  movable  roost- 
ing poles  and  smooth  drop  boards,  which  should  be  scraped  every 
few  days,  or,  better,  every  morning.  Spray  or  wash  the  interior  of 
poultry  houses  with  lime-sulphur  solution  (34  dilute)  or  kerosene 
emulsion  (32  b)  or  kerosene  (17)  or  carbolic  emulsion  (36),  being 
particular  to  spray  into  cracks  and  crevices  and  all  roosts. 

SHRUBBERY  PESTS. 
I.     CHEWING  INSECTS. 

CATERPILLARS.  The  larvae  of  moths  and  butterflies  (Lepidop^ 
tera)  are  commonly  known  as  '"^caterpillars."  For  no  small  number 
of  species  of  such  insects  the  shrubs  furnish  food,  and  in  many 
cases  these  plants  are  greatly  retarded  in  growth  or  rendered  un- 
sightly. 

Treatment:  Inasmuch  as  all  the  caterpillars  are  chewing  in- 
sects, they  can  be  controlled  by  spraying  the  foliage  with  lead  arse- 
nate (27  a)  or  Paris  green  (26. a).  In  limited  cases  hand-picking 
is  satisfactory.  When  the  pests  are  few  remove  them  by  hand  and 
crush  them  on  the  ground.    Spray  when  pests  are  very  young. 

THE  &AN  JOSE  SCALE  (Aspidiotus  pemiciosus  Comst.)  Thu* 
insect  occurs  on  a  variety  of  plants — upwards  of  140  species  being 
included.  Among  these  are  many  fruit,  forest  and  shade  trees;  fruit- 
bearing  and  ornamental  shrubs,  and  sometimes  even  herbaceous 
plants. 

Treatment:  Prune  back  in  proportion  to  injury,  and  spray  when 
dormant  with  the  lime-sulphur  solution  (34  dilute),  as  for  Scale  on 
apple  trees. 

OTHER  INSECTS:  Shrubbery  is  liable  to  be  infested  by  various 
insects  such  as  attack  fruit  and  forest  trees  (previously  discussed). 
Owners  should  study  the  habits  and  remedies  for  the  respective  pests. 
as  elsewhere  discussed.  For  example,  the  Oyster  Shell  Scale  is  • 
serious  enemy  of  the  Lilac.  For  the  remedy  see  discussion  of  tUi  ; 
pest  under  "Apple"  in  Bulletin  No.  6,  Volume  II.  The  Lilac  is  ia-  j 
jured  by  a  stem  borer.  Apply  the  remedy  given  for  the  Borer  of 
Currant,  discussed  under  "Small  Fruit"  of  this  number. 
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PREFACE 


The  Bi-Monthly  Bulletins  of  the  Division  of  Zoology  have  been 
considerably  delayed  during  recent  months  on  account  of  the  remark- 
ably heavy  pressure  of  printing,  due  to  the  present  session  of  the  State 
Legislature.  This  has  been  unfortunate  and  unavoidable,  and  con- 
sequently the  delay  wOl  be  excused  by  tlie  many  persons  who  have 
been  making  inquiry  as  to  why  the  Bulletins  have  not  reached  them 
earlier  or  regularly. 

No  names  have  been  dropped  from  the  mailing  list.  Names 
will  not  be  dropped  without  due  notification.  There  is  room  for  more 
names  to  be  added  to  the  list,  but  no  one  should  send  a  name  and 
address  without  notifying  the  persons  named  that  the  Bulletins  will 
be  sent  to  them  as  issued. 

This  Bulletin  contains  reports  of  the  various  features  of  the  In- 
spection of  Nurseries,  Importations  of  Plants,  Greenhouses  and 
Apiaries.  Attention  is  also  called  to  the  list  of  Licensed  Nurserymen 
of  Pennsylvania,  as  published  in  this  Bulletin,  together  with  the 
number  of  acres  of  nursery  stock  grown  by  each  and  the  respective 
certificate  of  license  number  granted  by  this  Department. 

An  additional  feature  of  this  Bulletin  is  the  list  of  Pennsylvania 
Tree  Dealers,  or  persons  buying  and  selling  trees.  These  must  be 
licensed,  and  are  required  to  obtain  trees  only  of  certified  and  licensed 
growers. 

One  of  the  most  important  subjects  now  before  the  people  of  this 
State  is  the  production  of  food  for  mankind,  in  which  fruits  play  a 
most  important  part.  Part  of  the  work  of  this  office  is  devoted  to 
showing  how  to  grow  better  fruits,  with  special  reference  to  pest  sup- 
pression, nh hough  the  efforts  are  not  confined  to  horticultural  lines. 

In  relation  to  the  fruits  the  bees  are  of  great  importance.  The 
Voluntary  Apiary  Inspection  was  undertaken  last  year,  and  was 
given  considerable  attention,  especially  in  consideration  of  the  fact 
that  even  the  expenses  of  the  inspectors  were  not  paid  for  this  ser- 
vice. The  total  number  of  apiaries  so  inspected  amounted  to  157, 
while  the  number  of  diseased  apiaries  was  18. 

All  of  the  Inspection  and  Supervision  Work  is  to  be  continued  dur- 
ing the  coming  year.  Any  persons  desiring  additional  information  on 
this  or  related  subjects  should  address 

H.  A.  SURFACE, 
Economic  Zoologist, 

Harrisburg,  Pa. 
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FUMIGATING  FOR  HOUSE  PESTS. 


During  the  summer  time  insect  pests  in  buildings  are  liable  to 
multiply  to  a  very  annoying  or  injurious  extent.  This  applies  not 
only  to  those  species  which  directly  attack  mankind,  but  also  to  those 
which  affect  stored  products,  food  stuffs,  clothing,  milling  stuffs, 
and  even  drying  plants,  like  tobacco.  All  such  pests  living  in  a 
room  or  building  that  can  be  fairly  well  closed  or  made  as  tight  as 
the  average  building  is  made  for  the  convenience  of  human  occupa- 
tion during  the  winter  time,  can  be  fumigated  with  a  deadly  gas  that 
will  kill  the  insects  within  two  hours  and  leave  the  rooms  or  building 
in  nice  condition,  without  any  injury  whatever  to  any  cloth,  metal, 
woodwork,  painting,  varnish,  foodstuffs,  flour,  grain  or  other  ma- 
terial that  may  be  in  the  building,  excepting  living  plants,  animals 
and  insects.  (One  correspondent  has  reported  tarnishing  some  brass 
work  by  the  fumes). 

Knowing  that  fumigation  is  so  efficient,  and,  in  fact,  so  cheap 
in  comparison  with  the  loss  that  may  be  sustained  without  it,  it  is 
remarkable  that  persons  permit  such  pests  as  the  Cigarette  Beetle 
to  damage  stored  tobacco,  the  Mediterranean  Flour  Moth  to  attack 
flour  in  mills  or  store  rooms,  the  Skipper  to  injure  meat,  the  Larder 
Beetle  to  injure  meats,  skins  or  furs,  the  Buffalo  Carpet 
Beetle  or  Clothes  Moths  to  injure  clothes,  fabrics,  woolen  goods  or 
furs,  or  Ants,  Fleas,  Bedbugs  or  even  House  Flies  to  infest  their 
premises.  All  these,  as  well  as  Mice  and  Rats,  can  be  destroyed 
quickly  and  effectively  and  comparatively  cheaply  by  fumigation, 
if  the  building  can  be  well  closed  for  at  least  two  hours. 

This  statement  is  made  upon  the  authority  of  H.  A.  Surface,  State 
Zoologist,  at  Harrisburg,  Pa.,  who  has  had  considerable  experimental 
and  practical  experience  in  fumigating  mills,  granaries  and  houses 
for  nearly  all  the  pests  mentioned. 

It  is  against  the  very  common  and  annoying  foe  of  mankind,  com- 
monly known  as  the  Bedbug,  but  secretly  whispered  as  the  "Red 
Rover,"  and  other  names,  that  the  State  Zoologist  sounds  a  word 
of  warning  at  this  time.  It  is  too  frequently  the  common  beTief  that 
Bedbugs  infest  only  houses  of  filthy  or  careless  persons.  The  fact 
is  that  these  creatures  are  liable  to  move  among  the  best  of  society, 
and  their  presence  is  to  be  regarded  more  as  a  calamity  or  affliction 
to  be  remedied  than  as  a  disgrace  or  infliction  to  be  tolerated. 

There  is  no  worse  pest  directly  attacking  mankind  than  the  Bed- 
bug, which  while  he  should  be  taking  his  necessary  rest  in  comfort 
sinks  its  fiery  bill  into  his  skin  and  causes  pain  and  smarting  so 
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irritating  as  to  be  almost  like  that  of  burning  by  fire.  This  infliction 
is  generally  during  the  summer  months  when  the  discomforts  of 
hot  weather  are  greatly  accentuated  by  such  pests.  Little  children 
and  especially  helpless  babes  are  liable  to  be  made  the  particular 
objects  of  attack  by  these  despicable  pests,  and  special  irritation  may 
ensue  from  the  places  where  the  beaks  of  the  bugs  were  inserted. 
This  is  liable  to  lead  to  skin  rash,  and  in  some  cases  even  to  blood 
poisoning.  It  should  also  be  remembered  that  the  suctorial  pests 
attacking  mankind  are  particularly  liable  to  inject  disease  germs, 
and  it  is  believed  that  there  are  certain  diseases  that  are  liable  to  be 
carried  or  disseminated  by  the  insect  under  discussion. 

As  this  insect  bites  a  person  it  inserts  its  sharp  beak,  and  like 
other  suctorial  insects  injects  a  poisonous  saliva  into  the  blood 
system  of  its  victim,  and  then  sucks  out  the  modified  liquid.  It  is 
not  the  process  of  puncturing  or  inserting  the  beak  through  the  skin 
that  causes  the  accute  suffering,  but  it  is  the  irritation  that  comes 
from  the  injection  of  the  poisonous  saliva  that  the  victim  is  cause<l 
such  conspicuous  blotches  or  wounds.  The  sufferer  may  feel  as 
though  on  fire  at  the  places  attacked,  and  this  burning  may  continue 
for  two  or  more  days  with  considerable  swelling  and  reddening  of 
color.  It  is  partially  allayed  by  washing  with  a  solution  of  alcohol 
or  formalin,  or  covering  with  a  paste  of  baking  soda  and  water. 

Travelers  or  persons  obliged  to  sleep  temporarily  in  infested  beds 
should  remember  that  they  can  obtain  freedom  from  infliction  by 
these  pests  by  sprinkling  between  the  sheets  a  small  amount  of  insect 
powder,  such  as  Pyrethrum  or  buhac,  which  will  not  be  objection- 
able to  the  human  occupants  of  the  bed,  but  will  repel  these  pests. 

There  are,  of  course,  many  methods  of  local  treatment  for  Bed- 
bugs, such  as  the  application  of  benzine,  gasoline,  turpentine,  alcohol, 
and  mixtures  of  these  substances,  and  especially  a  solution  of  mer- 
curic bichloride,  which  is  the  basis  of  most  of  the  socaJle<l  Bedbug 
ointments  sold  on  the  markets.  This  is,  of  course,  corrosive  sub- 
limate, and  is  really  of  value  in  destroying  the  pests  when  it  reaches 
them  or  the  places  where  they  are  liable  to  inhabit.  However,  when 
a  room  is  once  really  infested  with  such  troublesome  pests  it  is  very 
difficult  so  to  clean  it  as  to  destroy  them  entirely,  excepting  by  fumi- 
gation. This  does  not  demand  tearing  to  pieces  of  beds  and  scatter- 
hr^  clothing,  etc.,  about  the  room  for  the  purpose  of  the  gas  entering, 
but  if  trunks,  bureaus  and  boxes  be  merely  opened  the  gas  will  enter 
to  sufllcient  extent  to  do  the  desired  work  of  cleaning  our  and  kill 
iiig  all  insects  and  other  creatures  which  may  be  therein. 

In  fumigating,  various  materials  are  recommended,  but  none  is 
so  certain  in  effect  on  the  pests,  but  although  at  the  same  time  so 
speedily  injurious  to  the  operator  if  breathed,  as  the  gas  known  as 
hydrocyanic  acid  gas,  made  by  putting  an  acid,  such  as  sulfuric 
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acid,  upon  cyanide  of  potassium,  commonly  known  as  "prussic  acid." 
All  the  chemicals  needed  for  effective  fumigation  consist  of  cyanide 
of  potassium,  sulfuric  acid  and  water,  and  all  the  materials  neces- 
sary are  stone  jars  or  other  earthen  vessels,  cloths  or  newspapers 
under  them  for  protection  of  carpets,  and  a  pair  of  scales  for  weigh- 
ing to  ounces. 

The  amount  of  material  to  use  is  one  ounce  of  cyanide  of  potassium, 
two  ounces  of  sulfuric  acid,  and  four  ounces  of  water  for  each  one 
hundred  cubic  feet  of  space.  To  determine  this,  multiply  together 
the  length,  breadth  and  height  of  the  room  to  fumigate,  and  divide 
this  by  one  hundred.  This  will  give  the  number  of  ounces  of  cyanide 
of  potassium  needed.  Twice  this  will  be  the  bulk  (fluid  ounces)  of 
the  sulfuric  acid,  and  twice  the  acid  bulk  will  be  the  amount  (fluid 
ounces)  of  water.  These  materials  can  be  bought  at  drug  stores  or 
of  wholesale  druggists  or  larger  chemical  companies  of  our  cities. 
The  sulfuric  acid  may  cost  four  or  five  cents  per  pound,  and  the 
cyanide  of  potassium  may  cost  from  thirty  to  fifty  cents  per  pound, 
but  can  be  bought  in  quantity  for  about  twenty-five  cents  per  pound. 

In  fumigating  a  room  or  building  enough  vessels  should  be  used 
that  it  will  never  be  necessary  to  use  more  than  two  pounds  of  cyan 
ide  of  potassium  in  each  vessel,  and  better  results  might  come  from 
using  enough  vessels  to  reduce  the  poison  in  each  to  not  much  over 
one  pound  of  the  cyanide. 

Two  pounds  or  thirty-two  ounces  of  cyanide  of  potassium  would 
require  four  times  as  much  sulfuric  acid,  or  sixty-four  fluid  ounces^ 
(2x32),  which  means  four  pints  or  one-half  of  a  gallon,  and  this 
would  require  twice  as  much  water  or  one  gallon,  which  means  one 
and  one-half  gallons  for  the  liquid. 

It  is  certain  that  the  chemical  action  will  cause  the  liquid  to 
bubble  over  the  vessel  if  a  jar  as  small  as  a  two-gallon  jar  should 
be  used.  It  should  be  one  that  will  hold  at  least  twice  the  amount 
of  liquid  required,  and  still  larger  would  be  better.  This  means  that 
a  three-gallon  jar  would  be  required  to  hold  the  necessary  liquid  and 
cyanide  of  potassium  required  for  fumigating  where  there  are  two 
pounds  of  cyanide  to  be  used.  In  order  to  make  sure  against  such 
boiling  over  it  would  be  better  to  use  a  five-gallon  jar  in  such  a 
case,  and  where  there  is  only  one  pound  of  cyanide  of  potassium 
used,  calling  for  thirty- two  ounces  of  sulfuric  acid  and  sixty-four 
ounces  of  water,  it  will  be  better  to  use  a  three-gallon  jar  instead  of 
one  holding  only  two  gallons. 

As  an  example  of  the  method  of  computing  the  amount  of  material 
needed,  let  us  suppose  that  we  wish  to  fumigate  a  portion  of  a  house 
containing  four  rooms,  A,  B,  C  and  D,  of  dimensions  as  follows: 
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A  =  18  X  20  X  9  ft.,  containing  3,240  cubic  feet. 

B  =  18  X  14  X  9  ft,  containing  2,268  cubic  feet. 

C  =  14  X  14  X  9  ft,  containing  1,764  cubic  feet 

D  =  14  X  20  X  9  ft.,  containing  2,520  cubic  feet. 

A  B  C  D 

Dimensions,    3,210  2,268  1,764  2,520  =  Total,  9,792  cu.f t 

Cyanide  needed,    . .     32.4  22.68  17.64  25.20  =  Total,  97.92  oz. 

Sulfur.  Ac.  needed,     64.8  45.36  35.28      50.4  =  Total,  195.84  oz. 

Water  needeil,    ....   129.6  90.72  70.56  100.8  =  Total,  391.68  oz. 

The  above  tabulation  shows  how  the  amount  of  material  for  each 
room  is  to  be  computed,  and  also  how  the  total  amount  is  to  be  as- 
certained. Of  course,  if  there  be  other  rooms  in  the  house  to  fumi- 
gate, whether  they  be  on  the  same  floor  or  not,  their  dimensions 
should  be  measured  exactly,  the  cubic  contents  computed,  the 
amount  of  material  for  each  room  calculated  for  itself,  and  the 
total  ascertained  by  adding  together  the  quantities  desired  for  the 
several  rooms  individually.  Upon  this  basis  of  computation,  ana 
counting  the  Cyanide  of  Potassium  and  Sulfuric  Acid  at  the  highest 
figures  which  we  have  been  quoted  for  this  purpose,  viz:  40  cents 
and  6  cents  respectively,  the  cost  of  the  Cyanide  of  Potassium  for 
such  a  building  would  be  f2.45,  and  the  cost  of  Sulfuric  Acid  would 
be  10.73,  making  the  full  cost  of  the  fumigation  only  $3.18.  Consid- 
ering the  fact  that  this  will  give  freedom  from  unspeakable  house- 
hold pests  for  an  entire  season,  it  is  not  to  be  considered  a  high  price 
to  pay  for  the  luxury  and  comfort  of  relief  from  such  troubles. 

Having  computed  the  required  amount  of  materials  and  ordered 
them  to  be  sent  packed  in  separate  packages,  by  freight,  as  Sulfuric 
Acid  will  not  be  carried  by  express,  you  can  proceed  with  the  ar- 
rangements. When  they  arrive  have  at  hand  thin  paper  bags  or 
"pokes,"  and  weigh  to  within  the  fraction  of  an  ounce  the  exact 
amount  of  Cyanide  of  Potassium  for  each  separate  room,  as  com- 
puted. On  the  outside  of  the  bag  write  the  number,  letter,  or  name 
of  the  room  lov  which  it  is  intended,  so  there  will  be  no  mistake  re- 
sulting in  getting  an  overdose  for  a  small  room  and  an  insufficient 
or  underdose  for  a  large  room,  by  mixing  the  bags  afterward. 

To  fumigate  a  room  or  building  arrangements  should  be  made 
before  fumigation  for  opening  the  windows  (after  fumigating)  with 
poles  or  ropes  from  the  outside  if  possible,  but  if  not  possible,  they 
should  be  closed  but  not  locked.  If  there  be  large  cracks  they  should 
be  filled  with  wet  paper  pulp  or  closed  by  strips  of  paper  dipped  in 
water  and  laid  over  them  with  the  hand,  as  though  fastened  by  paste. 
All  doors  should  be  closed,  excepting  the  one  to  be  used  for  going  out. 
First,  newspapers,  next,  old  pieces  of  carpets  or  other  cloth  should 
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be  spread  on  the  floor  at  the  spots  where  the  vessels  are  to  stand, 
and  upon  these  should  be  placed  the  vessels  to  contain  the  cyanide, 
acid  and  water. 

These  vessels  can  not  be  of  metal,  as  the  acid  destroys  metal,  but 
should  be  of  earthen  or  chinaware.  It  is  better  that  they  be  deep 
rather  than  shallow.  For  example,  a  pitcher  from  a  toilet  set  would 
be  better  than  a  washbowl,  for  the  reason  that  a  shallow  vessel  might 
permit  some  of  the  liquid  to  splash  out  by  the  chemical  bubblinj; 
which  will  take  place  when  the  materials  are  put  together,  whereas 
the  deeper  vessel  would  prevent  the  splashing  over,  and  consequently 
prevent  injury  to  the  carpets.  The  vessels  to  be  used  should  be  largo 
enough  to  hold  at  least  twice  the  amount  of  liquid  that  is  to  be 
placed  in  them.  For  example,  if  one  pound  of  cyanide  is  to  be  used 
in  a  vessel,  this  means  that  it  must  hold  two  pints  of  sulfuric  acid 
and  four  pints  of  water,  which  means  a  total  of  over  six  pints. 
Therefore,  a  vessel  for  this  particular  purpose  should  be  large  enough 
to  contain  twelve  pints,  or  one  and  one-half  gallons.  This  is  for 
the  purpose  of  preventing  the  splashing  over  at  the  time  of  fumiga- 
tion, because  if  any  liquid  runs  over  from  the  vessel  it  is  liable  to 
injure  carpets,  or  even  run  through  the  floor  and  injure  and  damage 
materials  beneath.  The  gas  itself  will  do  no  injury,  but  the  liquid 
is  a  powerful  acid,  and  will  be  liable  to  damage  anything  it  touches, 
besides  earthenware  or  stoneware.  Of  course,  vessels  the  size  of 
ordinary  milk  crocks  will  do  very  well  if  the  poison  be  so  divided 
that  not  more  than  one-half  pound  of  cyanide  and  the  proportionate 
liquids  will  be  used  in  each. 

The  method  of  putting  the  materials  together  is  very  important. 
It  should  be  remembered  that  it  should  be  so  arranged  that  the 
operator  in  charge  of  the  work  can  do  this  quickly  and  leave  the  room 
immediately,  because  twice  filling  the  lungs  with  the  poisonous  gas 
would  cause  him  to  drop  over  at  once  insensible.  If  the  room  be 
large  enough  to  demand  two  or  more  vessels,  these  should  be  arranged 
in  a  row  or  in  such  plan  of  arrangement  that  it  is  possible  to  begin  at 
the  one  furthest  from  the  door  and  drop  the  cyanide  into  each  in 
turn,  as  the  operator  walks  toward  the  door  through  which  he  is 
to  pass  out.  There  is,  of  course,  no  danger  whatever  until  the  cyanide 
and  sulfuric  acid  are  placed  together,  when  the  deadly  fumes  will 
at  once  commence  to  be  given  off.  The  proper  course  of  procedure, 
therefore,  is  to  determine  the  amount  of  water  that  is  to  be  placed 
into  each  vessel,  measure  this  and  pour  it  in.  Then  pour  in  one- 
half  as  much  sulfuric  acid,  which  will  be  of  course,  twice  the  amount 
(by  fluid  ounces)  of  cyanide  of  potassium  (by  weight)  to  be  used. 
Now  for  each  vessel  weigh  out  the  cyanide  of  potassium  which  is  to 
go  into  it,  and  put  this  into  a  thin  paper  pag,  and  put  it  on  the  floor 
beside  the  vessel. 
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When  all  the  vessels  in  the  room  have  the  proper  amounts  of 
sulfuric  acid  and  water  poured  together  therein,  and  the  proper 
amounts  of  cyanide  in  bags  on  the  floor  beside  each,  and  the  windows 
are  closed  and  protecting  cloths  under  the  vessels,  the  operator 
should  begin  at  the  one  furthest  from  the  door,  drop  the  paper  bag 
entirely  and  directly  into  the  vessel  containing  the  acid  and  water, — 
not  stop  to  pour  it  in,  but  drop  it  instantly,  pass  to  the  next  vessel, 
drop  in  the  bag  containing  the  cyanide,  and  at  the  next  repeat  the 
operation,  continuing  until  all  are  reached,  and  then  pass  out  and 
close  the  door.  If  there  be  other  rooms  to  treat,  have  everything 
in  readiness  for  the  operation  in  each  room.  Close  the  doors  always 
between  each  and  every  room  where  the  fumigation  is  being  done 
for  the  purpose  of  preventing  any  possible  currents  of  air  from  carry- 
ing the  poisonous  gas  from  one  room  to  another,  thus  reducing  the 
efficiency  of  the  gas  in  one  and  increasing  the  gas  in  another. 

In  fumigating  a  house  the  furthest  or  most  inaccessible  room 
should  be  fumigated  first,  and  the  one  nearst  the  stairway  should  be 
fumigated  last.  In  fumigating  a  building  where  there  is  an  opening 
in  the  floor  for  a  stairway  and  no  door  to  close  this,  it  is  best  to  lay 
boards  over  this,  and  cover  these  with  wet  blankets  to  prevent  the 
gas  from  the  lower  rooms  rushing  up  into  the  upper  rooms  and  thus 
diminishing  the  effect  of  the  treatment  below. 

It  should  be  remembered  that  hydrocyanic  acid  gas  is  lighter  thaji 
air  and  consequently  rises.  Therefore,  upper  rooms  should  be  fumi- 
gated first.  It  is  safe  to  fumigate  rooms  and  live  in  those  that 
are  below,  but  it  not  safe  to  reverse  this  and  attempt  to  fumigate  a 
lower  room  while  living  in  a  room  above.  If  the  wind  be  in  the  direc- 
tion to  carry  the  gas  from  one  room  toward  another,  it  is  safe  to 
fumigate  the  second  room  or  the  one  toward  which  the  wind  is  blow- 
ing while  living  in  the  first  room,  or  the  one  in  the  direction  from 
which  the  wind  comes,  but  this  operation  could  not  be  reversed  with 
safety.  If  one  should  attempt  to  fumigate  a  room  toward  the  wind 
from  one  in  which  there  is  some  person  living,  the  gas  might  penetrate 
the  walls  to  a  serious  extent  and  even  be  deadly  in  effect.  However, 
if  the  unfumigated  rooms  be  fully  ventilated  it  would  then  be  safe. 
We  have  seen  rooms  fumigated  with  safety  with  one  ventilated  room 
between  the  one  in  which  the  gas  was  generated  and  the  one  in 
which  the  family  was  living. 

The  best  possible  precaution  for  safety  is  to  vacate  the  house  and 
keep  out  of  it  for  at  least  two  hours.  Household  plants,  cats  and  other 
pets  should,  of  course,  be  removed,  or  they  will  be  destroyed  with  the 
pests.  The  deadly  effect  of  hydrocyanic  acid  gas  must  be  impressed 
upon  the  mind  of  the  operator.  We  have  not  found  it  uncommon  to 
see  English  Sparrows  drop  dead  from  the  top  of  the  roofs  of  houses 
that  were  being  fumigated^  and  from  one  mill  which  was  fumigated 
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experimentally  bushels  of  rats  and  mice  were  gatliered.  While  this 
gas  is  powerful,  deadly  and  instant  in  action,  it  is  safe  to  use  in  the 
hands  of  any  intelligent  operator.  It  can  be  used  in  a  village  or 
city  in  adjoining  houses,  excepting  where  they  are  built  in  one  block. 
In  case  a  single  room  or  a  few  rooms  of  a  block  should  need  fumi- 
gation, it  is  best  to  arrange  to  have  the  others  on  each  side,  as  well  as 
immediately  above,  ventilated  by  opening  doors  and  windows  during 
the  time  of  fumigation  of  the  infested  room. 

By  following  the  same  method  it  is  possible  to  fumigate  infested 
book  cases,  boxes,  or  trunks  containing  Clothes  Moths  or  other  pests, 
or  to  put  woolens  into  comparatively  small  vessels  and  fumigate  them 
with  safety.  If  this  be  done,  it  will  be  better  that  it  be  out  of  doors 
or  in  an  out-building. 

The  method  of  ventilation  is  very  important  for  the  reason  that 
the  one  precaution  of  the  operator  must  be  to  avoid  breathing  the 
deadly  gas.  An  ordinary  living  room  is  not  so  large  but  that  the 
operator  can  enter  the  room  with  perfect  safety  even  though  the  gas 
is  very  strong  therein,  and  by  holding  his  breath  go  to  the  window 
and  open  it,  and  pass  back  out  of  the  room  and  close  the  door  befoi*e 
breathing  again.  In  fact,  we  have  seen  an  operator  ventilate  all  of 
the  upstairs  looms  of  a  house  by  determining  the  direction  from  which 
the  wind  came,  open  one  of  the  windows  on  that  side  for  ventilation, 
passing  to  other  windows  or  doors  to  open  them,  and  always  return- 
ing to  this  first  window  for  breathing  purposes,  holding  his  breath 
during  the  operation  in  the  meantime.  However,  even  this  method 
must  be  watched  with  care,  because  if  a  person  should  think  it  safe 
to  merely  open  a  window  and  put  his  head  outside  to  breathe,  he 
might  be  mistaken,  because  the  gas  from  the  room  would  have  a 
tendency  to  rush  out  at  this  window,  and  if  the  air  be  in  such 
direction  as  to  carry  the  gas  outward,  he  would  inhale  it  and  might 
drop  insensible.  When  the  air  moves  so  as  to  blow  into  the  room 
he  is  safe  in  breathing  from  an  open  window.  Of  course,  large 
buildings,  like  mills  and  factories,  should  be  ventilated  by  ropes 
and  pulleys  or  poles  arranged  to  open  the  windows  from  the  outside. 
During  such  ventilation  it  is  important  that  doors  and  windows  of 
closely  adjacent  houses  on  the  leeward  or  protected  side  be  kept 
closed  to  prevent  the  poisonous  gas  from  blowing  into  them. 

The  length  of  duration  of  fumigation  would  be  at  least  two  hours, 
but  no  danger  will  come  from  letting  it  remain  for  a  much  longer 
time  or  even  an  entire  day.  If  it  be  possible  to  fumigate  a  house 
and  go  away  and  leave  it  for  a  few  days,  there  will  be  no  trouble 
about  ventilation,  because  the  gas  will  have  dissipated  by  the  time 
of  the  return  of  the  occupants.  The  rooms  can  then  be  entered  and 
ventilated  in  the  ordinary  manner. 
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An  important  point  for  the  best  results  in  fumigation  is  that  the 
chemicals  should  be  practically  pure  or  not  of  low  grade  composition. 
The  cyanide  should  be  not  less  than  ninety-eight  per  cent,  pure 
cyanide  of  potassium,  and  if  it  be  a  low  grade,  especially  containinj^ 
common  salt,  it  will  not  be  nearly  as  efficient  as  it  should  be,  and  the 
results  may  be  unsatisfactory.  Also,  the  sulfuric  acid  should  be 
heavy  or  dense,  having  a  specific  gravity  of  at  least  1.83  degrees. 
Dilute  or  lighter  specific  gravity  will  not  give  as  good  results. 

In  disposing  of  the  liquid  residue  in  the  vessels,  it  is  important 
that  this  be  not  potired  into  metal  vessels,  as  into  sinks,  bathtubs 
or  metal  pipes,  unless  these  be  immediately  and  abundantly  flooded 
with  water,  which  will  carry  away  the  acid  which  would  immediately 
commence  to  act  upon  the  metal  with  which  it  comes  in  contact, 
it  is  far  better  that  it  be  poured  in  the  gutter  or  some  place  where 
it  is  desirable  to  kill  weeds,  as  it  will  kill  any  vegetation  upon 
which  it  is  poured. 

In  most  cases  a  single  fumigation  will  be  all  that  is  necessary  to 
destroy  insect  pests  of  all  kinds,  but  if  the  chemicals  should  not  be 
of  proper  strength,  or  if  the  room  should  not  be  properly  closed  so 
as  to  be  air-tight,  the  results  may  not  be  as  good  as  may  be  desired 
Also,  it  is  known  that  the  egg  and  pupal  or  resting  stage  of  insects 
are  more  dormant,  and  thus  less  liable  to  injury  by  the  gas  than  they 
are  in  the  larval  and  adult  or  mature  stages.  Therefore,  in  som« 
cases  it  may  be  necessary  to  repeat  the  fumigation  in  about  a  week 
or  ten  days,  in  order  to  kill  those  insects  which  may  have  success- 
fully passed  through  the  first  fumigation  in  the  egg  stage,  but  which 
by  this  time  will  have  hatched,  and  being  in  the  larval  or  worm  stage 
will  be  in  their  most  delicate  condition  and  easily  destroyed.  For 
further  directions  concerning  any  point  not  sufficiently  elucidated  in 
this  article  write  to  H.  A.  Surface,  State  Zoologist,  Harrisburg,  Pa. 

The  Cyanide,  Prussic  Acid  or  Hydrocyanic  Acid  Gas  fumes  are 
not  inflamable  nor  explosive,  and  it  is  not  necessary  to  take  special 
care  to  keep  fire  away  from  them,  as  it  would  be  in  using  Carbon 
Bisulphide.  With  these  directions,  published  here  in  as  great  detail 
as  we  have  fouud  it  necessary  to  observe  in  successful  fumigatioii. 
we  believe  that  the  citizens  of  this  and  other  States  where  this  Bul- 
letin finds  circulation,  should  be  able  to  enjoy  freedom  from  house- 
hold pests,  at  comparatively  little  expense,  during  the  coming  summer. 
It  must  be  remembered,  however,  that  such  insects  as  flies  will 
readily  come  again  into  the  house  unless  prevented  by  screens,  and 
by  cleaning  up  the  filth  of  stables,  pig  pens,  poultry  houses  and 
other  places  in  which  they  breed  around  the  premises. 
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SPECIAL  PRECAUTIONS. 

Cyanide  of  potassium  is  liable  to  be  sold  in  large  lumps.  It  should 
be  broken  in  smaller  lumps,  not  larger  than  hickory  nuts,  before  being 
used.  To  do  this  it  can  be  placed  on  a  stone  and  pounded  with  a  ham- 
mer or  hatchet,  but  as  small  pieces  are  liable  to  fly,  it  should  be  wrap- 
ped in  paper  or  cloth  to  prevent  their  flying  througli  the  air  and  being 
lost.  If  they  should  be  picked  up  and  eaten  by  children,  poultry  or 
livestock,  they  may  cause  instant  death.  The  writer  had  the  experi- 
ence of  killing  several  chickens  that  ate  minute  fragments  of  cyanide 
of  potassium  that  were  left  where  larger  lumps  had  been  broken.  Be 
sure  that  absolutely  none  is  dropped  or  scattered.  If  small  particles 
are  left  cover  them  with  earth  and  sprinkle  this  with  water,  so 
that  poultry  will  not  scratch  it  out. 

In  emptying  the  fumigating  vessels  do  not  breathe  over  them  any 
more  than  is  necessary  in  carrying  them  out,  and  do  not  stir  them  or 
shake  them  up  much  until  empty,  as  there  is  a  possibility  of  some 
further  gas  being  given  off  when  the  mixture  is  stirred.  The  liquid 
should  not  be  poured  into  sinks  where  it  will  stand  in  contact  with 
metal.  If  disposed  of  by  pouring  into  sinks,  running  water  should 
follow  to  wash  it  well  out  of  the  metal  pipes.  This  liquid  is  very 
poisonous,  and  can  be  used  to  kill  weeds.  It  will  kill  trees  and 
smaller  plants  around  which  it  may  be  poured. 

It  is  possible  to  fumigate  one  room  by  keeping  others  open  and 
ventilated  during  the  process  of  fumigation.  It  is  also  possible  to 
fumigate  one  house  without  danger  to  a  solid  block  of  others,  by 
asking  the  neighbors  to  open  their  windows  of  the  rooms  adjoining 
it. 

The  same  general  principle  and  methods  can  be  used  in  fumigating 
mills  and  larger  buildings.  The  spaces  between  the  floors  should  be 
closed,  even  if  boards  and  canvass  must  be  used  to  close  oepnings 
temporarily.  Where  rooms  are  large  as  in  mills,  pulleys  can  be 
arranged  over  the  jars  to  suspend  the  cyanide  in  bags,  and  lower  it 
all  at  one  time  by  strings  operated  from  some  place  near  the  door, 
or  several  helpers  can  station  themselves  at  remote  places  through  the 
mill,  and  at  a  given  signal,  each  can  work  toward  the  door,  dropping 
the  bag  of  cyanide  into  the  jar  of  sulfuric  acid  and  water  near  it, 
passing  on  from  jar  to  par,  and  in  this  way  leaving  the  room  together. 

The  fumigation  methods  employed  by  physicians  for  destrojdng 
disease  germs,  although  effective  for  that  purpose,  will  not  be  ef- 
ficient in  destroying  insects,  and,  therefore,  the  fumigation  for  insect 
pests  must  not  be  confused  with  that  for  disease  germs. 
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CONDENSED  POINTERS. 

Know  how. 

Be  careful  always. 

Use  no  metal  vessels  for  sulfuric  acid. 

Stoneware,  earthen  ware  and  granite  ware  should  be  used. 

Use  vessels  two  or  three  times  as  large  as  needed  to  hold  the 
actual  amount  of  liquid. 

Either  turn  back  carpets,  or  put  padding  beneath  vessels  for  the 
protection  of  carpets  and  rugs. 

See  that  the  room  is  made  air  tight  and  everything  is  in  readiness 
before  commencing  to  fumigate. 

Close  all  doors  and  windows  and  open  places  before  commencing 
to  fumigate. 

Take  every  possible  precaution  to  avoid  inhaling  the  gas  for  a  single 
second. 

Put  the  water  into  the  vessels  first.  Then  measure  in  a  glass  gradu- 
ate the  amount  of  sulfuric  acid  needed,  or  have  it  measured  and 
bottled  at  the  drugstore,  and  pour  this  in.  The  fumes  from  this 
may  be  alarming,  but  as  the  cyanide  has  not  been  used  they  will 
not  be  especially  dangerous.  It  will  make  some  heat,  but  this  will 
not  be  violent. 

Remove  living  plants  and  pets  from  the  room  before  fumigating. 

Have  the  cyanide  of  potassium  weighed  and  in  small  paper  bags 
on  the  floor  beside  the  vessel  containing  the  liquid. 

Where  there  are  two  or  more  vessels  in  the  room,  drop  the  cyanido 
into  the  one  farthest  from  the  door,  and  last  into  the  one  nearest  the 
door,  and  leave  the  room  quickly,  shutting  and  locking  the  door. 
Make  sure  that  no  one  has  an  opportunity  to  enter  the  room  by  mis- 
take. 

Let  the  gas  remain  in  the  room  at  least  two  hours  or  longer. 

Be  sure  that  no  person  is  living  in  the  room  over  the  one  being 
fumigated. 

If  anyone  lives  in  an  adjoining  room  have  him  open  his  windows 
and  doors  during  the  time  of  fumigating. 

In  fumigating  follow  directions  herein  given. 


NURSERY  INSPECTION. 


A  most  important  method  of  preventing  the  spread  of  noxious  in 
sects  and  plant  diseases  is  found  in  the  semi-annual  inspection  of  tlie 
nurseries  in  this  State.     This  is  important  directly  to  residents  of 
Pennsylvania  who  purchase  this  stock  and  to  residents  of  other  States 
who  buy  Pennsylvania  grown  nursery  stock. 
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The  first  inspection  is  begun  in  August  and  \a  completed  in  time  to 
permit  the  fall  shipment  of  stock.  The  second  inspection  is  made  in 
November  and  December  after  the  leaves  have  fallen.  These  inspec- 
tions are  made  by  the  Inspectors  of  the  Division  of  Zoology  under  the 
direction  of  the  Pennsylvania  Department  of  Agriculture. 

Nurserymen  whose  stock  is  found  to  be  free  from  all  injurious  in- 
sects and  diseases  are  granted  a  certificate,  while  this  is  withheld  from 
the  other  nurserymen  until  the  stock  has  been  destroyed  or  fumigated 
according  to  directions.  Such  a  proceedure  is  a  benefit  to  both  grower 
and  planter:  the  former  is  enabled  to  improve  his  stock,  while  the 
latter  gets  clean  goods.  Nurserymen  who  follow  the  instructions  of 
this  office  are  enabled  to  grow  clean  and  healthy  nursery  stock  and  all 
progressive  nurserymen  are  anxious  to  turn  out  the  best  product  pos- 
sible. 

That  the  growing  of  nursery  stock  is  no  small  business  in  this  State 
is  shown  by  the  fact  that  there  are  to-day  some  two  hundred  and  thirty 
men  or  firms  so  engaged  and  whose  ground  covers  an  area  of  upwards 
of  three  thousand  eight  hundred  acres. 

Below  is  found  a  list  of  the  nurseries  inspected  and  licensed  in  the 
State  of  Pennsylvania,  giving  the  name  of  owner  or  manager,  address, 
area  involved,  and  certificate  number  of  each : 


LIST  OF  PENNSYLVANIA  NURSERYMEN  WHO  HAVE  BEEN 
GRANTED  CERTIFICATES  FOR  THE  YEAR  ENDING 
AUGUST  31,  1913. 


ALLEGHENY    COUNTY. 

Elliott    Nursery    Co I  Springdale, 

August   O.    Eupe,    R.   D.   No.   1 1  Perryvllle, 

MoRae- Jenkinson    Co. ,     )  Ches wick, 

•Grow  berry  or  sroall  fruit  plants  only. 
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ADAMS  COUNTY. 

Taylor  &   Heckenlnber BIglerllle,     ... 

W.  W.  Boyer  &  Bro ArendtavlUe,     , 

H.  G.  Baughcr,   Propr,,   The  Adams  Co.  Nursery,    Aspers 

C.    A.    Stoner Gettysburg,     . 

n.    R.    Plank York   Springs, 

Cornelius  Bender,   R.   D.   No.  2 Aspers,     

C.    A.    Hartman Cashtown 

Geo.    Oyler I  Gettysburg,     ., 

J.  C.  Cnrey.   R.  D.  No.  5 Gettysburg,     . 

J.  L,   Kone,   R.   D.   No.   5,    Gettysburg, 

B.  F.     Sirausbaugli Orrtanna, 

David  I.   Weaver,   R.  D.   No.   5,    Gettysburg,     .. 

A.    D.    Taylor,    Blglervllle,      .. 

Tyson    Bros Floradale.     

iiusselman   Canning   Co i  Blglervllle, 

C.  J.  Tyson,,   Mgr ITlora   Dale,    . 
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BBAYBB   COUNTY. 


James  W.   Hackall 

U.    C.    Mackall 

Mary  B*  Goodwin,    Adnuulftratrix. 

•J.   D.  Arnold  St  Bro.,    

•A.   J.    Freed 

S.    H.    Cavea   &    Sons,    

•J.    M.    Ho/t.     


BEDFORD  COUNTY. 

Aostin   Wii^bt,    

BBBKS   COUNTY. 

Bertrand   H.    Farr,    

BLAIR    COUNTY. 

Geo.    S.    Bnrket,    

BRADFORD  COUNTl. 

Fred  W.   Card,    

BUTLER    COUNTY. 


Beaver,     

Beaver 

Industry,    

Beaver   Falls, 

Racine 

Beaver   Falls, 
industry,     ... 


Alum  Bank, 
Wyomisslng, 
Claysburgr.    . 


Harmony   Nursery   Co. 
Jas.  R.  Pierce,    


BUCKS  COUNTY, 


J.    L.    LoTett 

Ueury    Palmer 

Horace   Janney 

D.  Landreth  Seed  Co 

The  Wm.   H.   Moon  Co 

Morrisville    Nurseries 

M.    A.    Yonngken 

Jacob  F.  Kront,   R.  D.   No.  1 

Penna.    R.   R.    Co.,    Forestry   Department,    John   Foley, 

ForeBtiT.    Pliiladelphia,    Pa.     NurBery   near,    

8.    R.    Tracli 


CENTRE  COUNTY. 

State  College.  Department  of  Horticulture.  W.  B.  Niss 
ley.    Mgr..     


CHESTER  COUNTY. 


James    Donoghue,     

W.    H.    Doyle,    

The  Morris  Nursery  Co 

The  Conard  &  Jones  Co.,  ... 
The  Dingee  &  Conrad  Co.,  .. 
The   Rakestraw   Pyle   Co..    .. 

J.    A.    Roberts 

Hoopes   Bro.   &  Thomas  Co., 

J.    B.    Belf 

B.    B.    Keating 

Louis   B.    Eastbum 

B.  W.  Twaddell.   

H.   H.   Corson  &   Son,    , 

Milton    Clevenstine 

•A.    W.    Van   Tassel 


SyWania, 


Evans  City, 
BuUer 


Bmilie 

Langhomo,     . . 
Newtown, 

Bristol,     

Morrisville,    . . 
Morrisville, 
Richlandtown, 
Perkasle 


Morrisville,    . 
Kintnersville. 


State    College, 


CLEARFIELD  COUNTY. 


W.    8.    Wright, 


COLUMBIA   COUNTY. 


Philip  HarrLi,   R.  F.  D., 

T.    D.    Bobbins 

Frank   Harris 


CRAWFORD  COUNTY. 


•David   Kelty,    

•Bailey  Bros.,    R.   D.   No.   66 

•Henry  Roberts,    R.    D.   No.   66,    .. 
•Lewis  B.  Swogger,   R.   D.   No.  28, 

•J.   O.   Marsh 

•Fred   Schaffner,    R.   D.    No.   2, 
•D.   H.   Lcfever,    R.    D.    No.   2, 


Kennett  Square, 

Berwyn 

West  Chester,    . . , 

West    Grove 

West   Grove,    

Kennett  Squnre. 

Malvern 

West    Chester,     . 

Spring  City 

Kennett    Square. 
Kennett    Square, 

Westtown,     

Avondale 

KImberton 

Kennett  Square, 


Clearfield, 


•■■••< 


Light  Street, 
Light  Street. 
Light    Street, 


Cochran ton, 

Cochranton, 

Cochranton, 

Carlton,    . . . 

Geneva. 

Meadvllle,    . 

Meadville, 


6 

B— 1S2 

6 

B— 186 

1 

B— 50 

5 

B-65 

8 

B-62 

i 

B-54 

J 

B--01 

10 


4 

6 


5 
4 

7 

2 

400 

40 


B— 27 


B— U7 


1966 


B— 90 


B~164 
1986 


B— 126 
B— 14 
B— 15 
B— 7 
B— 73 
1953 

1  I  B— 89 

2  ,  B-«8 


88 
1 


2i 

10 

200 

35 

7 
200 

20 
650 

8 


ft 


B-78 
B— 137 


B— 146 


1889 
B— 82 
B— 66 
1989 
1990 
B— 67 
B— 116 
B-47 
B— 127 
B— 138 
B— 189 
2    i  B— 115 
1    ;  B— 140 
n    B— 120 
1ft    B-165 


B— 46 


1997 
1998 


ft;  B-1 


li 
14 
7 
1 
8 
li 


B— 28 

1992 
B— 80 
B— 21 
B— 85 
B— 34 
B— 61 
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CUMBERLAND  COUNTY. 


B.   F.   Cocklln.   R.   D.   No.  2, 
R.    A.    Wickersbain,    


DAUPHIN    COUNTY. 


•M.  8.  Brinser 

The  Berry  hill  Norst-ry  Co 

C.    P.    Scholl,    R.    D.    No.    1 

*Andrew  Coble,   R.  D.   No.  1,    

C.  B.  Landis 

T.   A.   Woods 

•Theodore  Burrls 

•Edward  W.  Creep,   460  Spruce  St. 
•Darld  Z.  Miller.  R.  D.  No.  2.    ... 


DELAWARE  COUNTY. 


r.  Z.  Sapplee  &  Son. 

J.    J.    Styer 

M.    J.    Porter,     

C.  U.  Pettiford,  ... 
W.  B.  Caum  (Lessee  . 
John   (t.    (jiirdner,    ... 

H.    n.    Battl*?^ 

Otto  Lachtuau 


x:KIB  COUNTY. 


•Harry  YouDga,   R.  D.  No.  2, 
•M.    B.    Geer, 


Penna.    Nursery   Co 

L.    C.    Hall 

•A.  F.  Youngs,  R.  D.  No.  2 

•Orton    Bros 

L.   G.   Youotfs,    

•W.   B.    Smith,    R.    D.    No.    2,    

Brie  Floral  Co 

•F.    G.    Mohrlnff 

•J.    N.    Header 

•Leon   D.    Moore 

Enill    Lauricnt, 

•J.  G.  Bagley,   R.  D.   No.  8 

•W.    8.    Waldo 

•Perry    Goodrich 

•F.    K.   TaJjer 

Stark  Bros.    Nurseries  and  OrclianU  Co., 

Lake  Shore  Nurseries 

U.    S.    Loop 


FRANKLIN   COUNTY. 

Penna.   Department  of  Forestry,    Prof.    E.   A.   Zcigler, 
(Forester),    Mont   Alto   Nursery,    

Heury    Eicholz ' 

Peuna.    Department    of    FureHtry,     Robt.    G.    (3onklin,   i 
(Forester),    Caledonia    Nursery,    I 

Mlra  L.   Dock 

Byer   Bros.    (Florists) 

FULTON  COUNTY. 
*Frank    P.    Plesslnger,    

GREENE  COUNTY. 
Perry   M.   Rush,    

JUNIATA  COUNTY.  I 


•John    K.    Obcr  hoi  tier, 

•8.    H.    Graybill 

•Wm.    Banks 

•John    H.    Shellenberger, 

C.    S.    Wlney,     

•C.   O.   Pellman 

•Edward   Rupert,    


LACKAWANNA    COUNTY. 


•Elmer    B.    Richards 

John  W.   Shepbard.   MS  Clay  Atc.. 
Daniel   O'Hora 


Mechanicsbarg^     

MeclianlcsboiY/    

MiddletowD, 

Harrisburg 

Halifax 

Middletown 

Penbrook, 

Uarrisburg 

ICoyalton i 

Middletown ' 

Middletown,     t 

Ck)lllngdale 

Concordvllle,     

Wayne 

Lansdowne 

Uaverford 

Bryn    Mawr 

Newtown  Square.    

WaUingford 

North  East 

Girard 

Girard 

Avonia 

North  Bast 

North  East 

North  Bast 

North  East 

Erie,     

North    Girard 

North    Girard 

Corry,     

Girard 

North  East 

North  Girard 

North   East 

North  East 

North    Girard,    

Girard 

North  East 

I 

Mont  Alto 1 

Waynesboro,     

Fayettevile 

Fayetteville 

Cbauibersbnrg 

Locust  GroTe 

Sycamore 

Miffllntown 

UicUneld 

Milflintown 

McAlllsterville 

McAULsterrille 

HIchfleld 

McAllisterrllle 

Bnldmonnt 

Scranton 

Dunmore,     


U    B  -i(i« 
50      B^xlS 


2 

26 

H 

4 

i 

i 
i 
i 


1S47 

B-M 
194i 
IMC 
1944 

&-14T 
1949 
1948 


i     B--161 


20 
2 

2 
i 

4 

7 

10 
2 


B-12 
B— 12 
B~S 
B-9 

1995 
B— U 
B— 10 
B-104 


2i|  B~42 
B— 62 


75 

I 

1 
1 
4 


1982 

B— 60 
B-41 
B-2S 
B-42 


Sft  '  B-89 


i 
5 
5 

2ft 

1 

1 

1 

2 

I 

too 


B-144 


B-64 
B-22 
B-161. 
B-44 
B-62 
B-26 
B-f7 
1991 
10    >  B— 159 
1      B— lO 


3       B— 122 
i     B-122 

k  B— 124 
k  B-121 
k  I  B-14S. 


B— 152 


5 
9 

8 
2 
3 
2. 


1986 


1972 
1971 
1979 
19« 

ms 

19C7 
19M 


i     B-97 

4    :  B-119 

4    B-St 
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LANCASTER  COUNTY. 


Jotm    O.    Bngle 

Maurice    P.    Brlnton 

W.   B.   BoltOD 

Wilson    Kread7,    

O.   W.  Lansliey,    

A.  W.   Root  &  Bro.,   R.   D.   No.   1. 

DaTld  S.  Herr.   B.  D.   No.  7 

H.    H.    Mosser 

B.  F.  Barr  &  Co 

Frank  A.  Suter,    

John  G.  Rwsh, 

Geo.  W.  Park   (Florist) 


Marietta,     ... 
Cliristiaua,     . . 
IIoltwo(id, 
Lancaster,     . . 
Blrd-lQ-lIand. 
Manbeiin, 
Lancaster,     . . . 
Lancaster,    . . . 
Lancaster,     .. 
Lancaster,    . . . 
West    Willow, 
La   Park 


LAWRBNCB  COUNTY. 


Bntx   Bros., 
A.  S.  Moore, 


LBHIGH  COUNTY. 


Lehlgli  Nurseries, 
•Preston  J.  KliQe. 


Newcastle, 
Newcastle, 


Allen  town,    . 
Coopersbnrg, 


LUZBRNB  COUNTY. 


Miss  M.  A.  Maffett,   

F.    B.    Wheeler , 

Warren  B.    Straw,    

R.  8.  Bariy,    

Keystone  Strawberry   Co., 


Wilkcs-Barre, 
Wyoming,      . . . 
Wilkes- Barre, 
White  Haven, 
Ilazleton.     


MERCER  COUNTY. 

•H.    H.    McCleam 

•D.    C.   McCleam 

•Geo.   W.    Proud,    

•W.    M.    Doyle 

•Robert    Doyle 

•Geo.  F.  Brocklehurst,   R.  D.   No.  20. 

•J.   T.   McLean,    R.   D.    No.    16 

J.  L.  Hoobler  3t  Son,   R.  D.   No.  31, 

W.   R.   Cribbs 

•J.    B.    Brocklehurst    

Hugh  Hogue,    R.   D 

B.    Meade    Gibson 

•J.    N.    Hughes,    

•William   Ride 


MIFFLIN   COUNTY. 

Penna.  Department  of  Forestry,  Tom  O.  Brletsch  (For- 
ester), Nursery  and  Forest  Reservation  near  Green- 
wood,  Huntingdon  Co.,    Pa 


Stoneboro 

Stoneboro 

Stoneboro 

Stoneboro 

Stoneboro 

Jackson  Centre, 

Greenville,     

Hadley,     

Mercer,     

Mercer,  * 

Carlton 

Mercer,     

Mercer,     

Jackson  Centre, 


Belleville, 


MONTGOMERY  COUNTY. 

Christ    Koehler,     

R.  B.  Haines  Co.,    

I.    B.    Heckler,    

J.  W.  Thomas  &  Sons.    

J.  Krewson  &  Sons,    

J.  B.  Moore 

Adolph   Mueller.    

Thomas  Meehan  &  Sons.    

Wm.  Stursebecker 

Edward  D.    Drown 

J.  G.  Steffin 

Somerton  Nurseries.  A.  U.  Bannard,   Mgr.,   123  So.  5th 

St.,  Philadelphia 

A.   B.  Wohlert,    

Alexander  Cummings  3t  Son 

Pa.  School  of  Horticulture  .for  Women 


MONROB    COUNTY. 

B.  M.  Werkeises^   Forest  Plants  and  Seedlings, 
W.  K.  La  Bar,   Forest  Plants  and  See<llings,    . 

NORTHAMPTON  COUNTY. 


Clieltenbam 

CI.elteuUam,     

Lnnsdale,     

King  of  Prussia, 

Cheltouham 

Hatfield , 

Xorristown,      

Dresher 

Lansdale,      

Weldon 

Norristown , 


Somerton,    

Narberth,     

Centre  Square, 
Ambler,      


Stroudsburg, 
Mt.   Pocono. 


Theodore    Roth 

Hays    Nursery   Co..    . 
E!aston  Cemetery  Co.. 


Nazareth, 
Eanton,     , 
Easton,     . 


NORTHUMBERLAND  COUNTY. 

•Francis  W.  Pelfer,   R.  F.  D 

8.    L.    Cummings 


Fishers   Ferry. 
Dewart,     


Is 

1  *s 

Si 

1* 

5K 

1 

B-142 

6 

1988 

E 

B-l«8 

IS 

B-6» 

4 

1981 

22 

1S94 

10 

198« 

2i 

1982 

20 

B— 107 

i 

1987 

12 

1979 

1    ' 

Special 

i 

B-68 

1 

B-M 

1 

B-118 

8 

B— 88 

1 

1 

B-«4 

i 

B— 125 

1 

B— 98 

Special 

n 

B— 166 

2 

B— 18 

1 

B— 26 

2 

B— 20 

7 

B-25 

4 

B— 24 

8 

B— 28 

1 

1848 

i 

B-33 

1 

B-69 

1 

B— 19 

2 

B— 22 

1 

B-53 

2 

B— 57 

I    B— 29 


B— 48 


2 
10 

4 
90 
30 

5 

15 

225 

2 


B— 79 
B— 129 
B— 131 

1996 
B— 68 
B— 109 
B— 118 
B— 75 
B— 111 
B— 81 
B— 310 


20  B— 92 

10  B— 128 

5  B— 130 

1  B— 162 


Special 
Special 


i    B-85 

1      B— 8T 

i    B— 86 


i    B— 94 

i  2000 
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PERRY  COUNTY. 


Geo.  A.  Wagner,   R.  P.  D.,    

•Robert  Krelteer,   R.  P.  D.  No.  1, 


PHILADBLPHIA    COUNTY. 


W.    W.    Harper,    

Tbos.   MeehaD  &  Sons,    Inc., 

T.   N.    Yates  &  Co 

John   B.    Lewis 

A.  P.  O'Oonnell,   Overbrook 

John   Stephenson's   Son 

Phila.  &  Beading  R.  R.  Co.,  Nursery  at  Wayne  June, 
W.  Atlee  Burpee  &  Co.    (Special),    


POTTER  COUNTY. 


M.  L.   Benn, 


SNYDER  COUNTY. 


•T.   G.   Arbogast 

•John  P.  Boyer.   R.  P.  D.  No.  4. 
•Philip  A.  Apple.   R.  P.  D.,    .... 

•Fred   G.    Moyer,    

•A.    W.    Rohrer 

P.    L.    Hancock 

•Moyer  &   Wilt 

•A.   S.   Sechrlst   

•Geo.   W.   Reichenbach 

•B.    A.    Sbafer 

•Philip  T.   Moyer 

•B.    S.    StaufFer 

•Geo.   W.   Beaver,    

•John    H.    Moyer,     

•Geo.   W.   Dreese 


SOMERSET  COUNTY. 

H.   E.   Purbaugh 

SUSQUEHANNA  COUNTY. 


•E.    A.    Smith 

•Geo.  P.  Sprout,  R.  P.  D.  No.  66, 


TIOGA  COUNTY. 


Arthur  Edwards,    

•Homer  B.   Howe 

Penna.    Department    of    Porestry,    Paul    H.    Mulford, 
Forester,    


UNION    COUNTY. 

O.    K.    Sober    (Nursery   near   Paxlnos,    Northumberland 
Co.) 


VENANGO  COUNTY. 
Venango  Nursery  Co.,   R.  F.  D.  No.  1, 

WARREN  COUNTY. 


D.   D.   Hamblin. 
•Geo.    W.    Wood, 


WESTMORELAND  COUNTY. 

John    McAdams 

WYOMING  COUNTY. 


•P.    H.    Fausett,    ... 
•H.     S.    Hitchcock, 
•W.   E.    Shoemaker, 
•W.   N.   Lutes 


YOIRK  COUNTY. 


Patterson  Nursery  Ck>., 

Geo.    E.    Stein 

W.    S.    Newcomer,    

P.    B.    Cremer 

Phlip    M.    Craley 


Landisburg,     

Liverpool,     

Chestnut  Hill 

Gcrmantown,     

Mt.    Airy 

Bustleton 

Philadelphia,      

Oak    Lane,     

Philadelphia 

Philadelphia 

O)udersport ■> 

Swineford,    

Middlebuig 

Middleburg, 

Preeburg 

McKees  Half  Falls,    ... 

Port  Trevorton 

Preeburg 

Port  Trevorton 

Mt.   Pleasant  MiUs.    ... 

Port  Trevorton 

Preeburg 

Port  Trevorton,    

Middleburg 

Swineiord 

Mt   Pleasant  Mills,    ... 

Hamedsville 

Heart  Lake 

Montrose,    

Elkland,     

Wellsboro 

Asaph 

Lewisburg 

Franklin 

Youngsville,     

Spring  Creek,    

Mt.    Pleasant 

• 

Mesboppen,     

Lacey  vllle, 

Lacey  vUle 

Beaumont 

Stewartatown,      

Bast    Prospect,     

Glenrock,     

Hanover 

Red   Lion 


U 


4 

10 
1 
i 

li 
I 
1 
1 
1 
2i 
1 

n 

8 
8 
2i 


8 
5 


i 

2i 


B— 77 


1962 
1958 
3957 
1966 
1960 
1964 
1965 

B— 164 
1968 
1961 
1954 
1959 

B-3 

B-4 

B-6 


B— 45 


B— 95 
B-96 


B— 100 
B— 102 


18    t  B— 101 


25 


B-6 


1998 


i 

7 


B-Sl 
B— 40 


B— 49 


B-112 
B— 2 
B— 114 


8i    B— 99 


26 
6 

4i 
1 

I 


B-145 

1951 
1960 
B-17 
B-160 
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PENNSYLVANIA  TREE  DEALERS. 


The  tree  dealer  is  defined  as  a  person  who  purchases  trees  from 
different  sources  and  sells  them  upon  his  own  responsibility  and  does 
not  act  as  an  agent  for  any  one  nursery.  He  differs  from  an  agent  in 
that  the  latter  directly  represents  his  firm.  Thus  contracts  made  by 
an  agent,  who  is  a  representative  of  the  firm,  binds  the  firm.  For  this 
reason  an  agent  is  not  required  to  have  a  certificate.  The  tree  dealer, 
however,  must  have  a  certificate  in  order  to  transact  business  legally 
in  Pennsylvania. 

The  government  of  the  several  States  together  with  the  Federal 
government  are  ever  vigilant  to  prevent  the  spread  of  dangerous  in- 
sects and  plant  diseases.  In  Pennsylvania  one  feature  of  this  is  found 
in  the  fact  that  tree  dealers  are  required  to  have  a  certificate  in  order 
to  transact  business.  As  shown  above,  the  tree  dealer  buys  his  trees 
from  a  number  of  sources, — within  or  without  this  State.  Nursery- 
men in  Pennsylvania  have  their  stock  inspected  every  year  and  if  it 
is  found  satisfactory,  a  certificate  of  inspection  is  granted.  Dealers 
outside  the  State  of  Pennsylvania  who  contemplate  shipping  their 

stock  into  this  State,  file  each  year  an  affidavit  of  fumigation.  In  turn 
their  nurseries  are  inspected  by  their  State  Inspector  just  as  are  our 

nurseries.  Any  tree  dealer,  then,  can  obtain  a  certificate  by  writing 
to  this  office  and  giving  a  list  of  the  nurserymen  from  whom  he  ex- 
pects to  buy  his  stock ;  one  or  more  firms  may  be  included.  Certificate 
is  then  granted  to  the  tree  dealer  if  investigation  shows  that  the  par- 
ties from  whom  he  b^ys  are  properly  certified  and  doing  a  legitimate 
business,  and  the  dealer  agrees  to  buy  from  these  firms  only.  This  is 
a  just  measure  which  serves  to  help  prevent  the  spread  of  noxious  in- 
sects and  plant  diseases. 

The  following  is  a  list  of  the  certified  tree  dealers  in  the  State  of 
Pennsylvania,  revised  to  March  1,  1913 : 
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AGENTS  AND  DEALERS  FOR  THE  YEAR  ENDING  JULY  31, 

1913. 


« 
■■ 

z 

o 
d 


ALLEGHENY    COUNTY, 


John   Bader  Co..    

H.    M.    DeTereaoz 

W.    B.   Bockstow 

L.  r.  Miller,  102S  Oerret  St 

B.   0.   Hanser 

Charles  Honesa  ft  Son.   719  Falton  St., 

J.    F.    Zimmerman 

Mark  B.  Head,   230  Bodfera  Aye 

KanflTman    Broa.,     

Joa.   Heme  Co 

A.  W.  Oraper,   103  Diamond  Market,    . 

K.  B.  Jonea,   5S7  Peun  Are.,    

A.  W.  Smith  Co.  (Keenan  Building),    . 


AUMSTUONQ  COUNTY. 

B.  E.  Long,  R.  F.  D.  No.  1,  

BEAVER    COUNTY. 


J.    0.    WIthrow, 
J.  H.  Gntermuth, 
A.   E.   Crouch.    .. 


BEDFORD  COUNTY. 


W.    D.    SUck, 


BERKS  COUNTY. 


M.  B.  Smeltxer.  ISl  W.  Greenwich  St., 

Alfred  S.  Dreibelbla 

W.  H.  McKinnej,  R.  F.  D.  No.  1 


BLAIR  COUNTY. 


B.  J.  Whitbred, 
Allen  S.  Mjera, 
B.   0.   MoUer,    .. 


BUCKS    COUNTY. 


John  F.  Barclay.   R.  F.  D.  No.  2 

Quakertown  Plant  Co..  C.  B.  Bartholomew,  l^rop'r. 


Pittabnrgh.     .... 

Avalon,     

Castle  Shannon. 
Pittsburgh,     .... 

Ems  worth 

Allegheny 

Pittsburgh 

Bellerue,     

Pittsburgh 

Pittabnrgh,  .... 
Pittabnrgh,  .... 
Pittsburgh,  .... 
PitUburgh 


Dayton, 


Vanport, 

Rooueater. 

Rochester. 


New  Parla, 


Reading 

Reading 

Sinking  Springs. 


Altoona. 

Eldorado, 

Lakemont, 


Doy  lea  town. 
Quakertown, 


BUTLER  COUNTY. 


W.  C.  Riddle.    .. 
Geo.   W.   Haine. 


CARBON   COUNTY. 


Slippery   Rock, 
Evans  City,    ... 


Paul  Neihoflf.    .. 
Darid   N.    Rehr. 


CHESTER   COUNTY. 


John    Alcorn. 


CLFJLRFIELD  COUNTY. 


I^highton. 
Lchighton. 


Thoa.    W.    Munro. 
Wm.   G.  Jones.    .. 


Malyem, 


Du  Boia. 
Dn   Boia. 


CLINTON   COUNTY. 


W.    W.    Richie Leek  Harea. 


CRAWFORD    COUNTY. 


J.   A.    Knapp 

B.   D.   Maynard 

J.  0.   Boyd 

A.  B.   Greenfield   ft  Sons. 
J.   B.   Long 

B.  A.    Beebe 

Geo.  W.  Breeae 


MeadTlUe.     .. 

Saegeratown. 

Ouy'a  Mills. 

ConneautTllle. 

Harmonsburg, 

Conneantville. 

Conneautrllle. 
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CUMBERLAND  COUNTY. 

Ira   B.    Blfler,    

1>.    0.    Rupp,     

Towxer  ft   Son,    

D.   P.   HaskeU 

DAUPHIN   COUNTY. 

A.  H.  Shrelner.  1614  Fonter  St 

Geo.    F.    Qreenawalt,     

T.    A.    Wootls     • 

J."  R.'  SnaTely!   125  Llbertj  St 

Holmes   Seed  Co.,    

DELAWARE  COUNTY. 

John    Wetherlll 

ERIE    COUNTY. 

Wm.   Keefe  ft  Son,    

C.   J.    Roberta 

H.   C.   Pettli 

O.   P.  Amidon 

FAYETTE   COUNTY. 

Kejttone  Florist  and  Seed  Co.,   Edwin  SMlert.   Mfr., 

FRANKLIN  COUNTY. 

H.    C.    Ely 

J.  W.  Heffleflnter,   

W.  B.  Nlaewander,  R.  F.  D.  No.  1,   

FULTON    COUNTY. 

Geo.   W.   Slpe 

LACKAWANNA  COUNTY. 

G.   R.  Clark,   124  Washington  Are 

Giles  L.   Clark,   WO  Wood  St 

A.  J.  Noble,  728  Colnmbia  ATe 

LANCASTER   COUNTY. 

Amos  D,  Herr,  510  W.  Orange  St 

Daniel  G.  Engle,    

LEBANON  COUNTY. 

Samuel    P.    Mojer,    

M.  D.  M.  Batdorf,   

LEHIGH    COUNTY. 

Melchoir   Werkhelser 

Samnei    I.    Leh 

LUZERNE  COUNTY. 

Bernard    M.    Rifkln,    

F.   B.   Wheeler 

J.   D.   Anderson 

A.    B.    Bonsey  ft   Co 

LYCOMING  COUNTY. 

Erenden   Bros.,    

McKBAN    COUNTY. 
F.    8.    Palmer 

MERCER  COUNTY. 
e.    Hsade   aibs«a 

MONRO!   COUNTY. 

L.   D.    BUeoberfer,    

8,  P.  Smiley.   Ill  N.  tth  St 

Harrey   BUanbargar 


Camp  Hill.    ... 
Shiremanstown. 

Carlisle,     

Carlalla 


Harrisbnrg.  . . 
Humroelstown. 
Uarrisbarg,  . . 
Uarrisbnrf ,  . . 
Uarrisburg.    . . 


Chester. 


Erie,     

Albion,    

'  Platea 

;  North    East, 


ConnellsTlUe, 


Waynesboro , 

GreenTillage.     

Massn  and  Dixon, 


HarrlsonTills, 


Scranton, 
Scranton, 
Scranton, 


Lancaster, 
Marietta. 


Myerstown, 
Richland.     . 


AUentown. 
Allen  town. 


Wilkes- Uarre, 
Wyoming, 

Laketon 

Dorranceton, 


Willlamsport, 
Bradford.     . . . 


Msrcar, 


R.   Strondsburg, 
Strondsbnrg,    ... 
E.   StrondsDurg, 
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MONTGOMERY  COUNTY. 

Goo.    Shoettle 

Wm.    H.    Hlestand,    

NORTHAMPTON  COUNTY. 

Dominlco    Sebastino,     

NORTHUMBERIJ^ND  COUNTY. 

H.   P.   Frank 

L.  W.  Foust,   R.  P.  D.  No.  8 

PHILADELPHIA   COUNTY. 

Moore   Seed   Co 

J.  R.  Glffen,  5141  Webster  St.,    

Wm.   Henrr  Maule.    

Henrj  F.  Michel  Co 

Johnson  Seed  Co.,  217  Market  St 

Hosoa  Waterer,  107  S.  7th  St 

Lit   Bros.,    

John    Wanamaker,     

SCHUYLKILL    COUNTY. 

W.  0.  Snyder 

TIOGA   COUNTY. 

E.  H.  Whenton  

Arthur   Edwards,    

UNION   COUNTY. 

J.  G.  Oberdorf,   R.  F.  D.  No.  2,    

VENANGO  COUNTY. 

Bell  Floral  Co 

WYOMING   COUNTY. 

E.  A.   Nej 

YORK   COUNTY. 

J.  H.  Painter.  705  W.  Philadelphia  St 

Henry   M.    Brerhart 

D.  C.  Kauffman,   85  W.  Philadelphia  St.,    

E.  J.  Wei«er.   R.  D.  No.  11 

OHIO. 

Jones  A   Vernon,    

Myers  Bros.  A  Co.,    


Norristown, 
Potts  town. 


Roseto, 


Montandon, 
Watson  town. 


Philadelphia, 
Philadelphia, 
PhiUdelphia, 
PhiUdelphU, 
Philadelphia. 
PhiUdelphia, 
Philadelphia, 
Philadelphia, 


Minersvllle, 


Knoxville. 
Elkland, 


Miffllnburg, 

Franklin, 

Batonville, 


York 

Manchester, 

York 

York,     


Troy,  Miama  Co.,  Ohio,   .. 
Wilmot,    Stark  Co.,    Ohio. 
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NURSERYMEN  FROM  OTHER  STATES  WHO  HAVE  FILED 
AFFIDAVITS  OF  FUMIGATION  WITH  THIS  DEPARTMENT, 
VALID  TO  AGUGUST  31,  1913. 


As  the  nursory  inspection  law  of  this  State  requires  the  fumigation 
of  nursery  stock  consigned  to  Pennsylvania  from  other  States,  we  give 
herewith  a  list  of  nurserymen  who  have  filed  in  this  office  affidavits 
for  the  year  ending  August  31, 1913. 

As  this  list  includes  most  of  the  leading  nurserymen  in  other  States 
who  ship  into  Pennsylvania  we  suggest  that  planters  and  nurserymen 
in  this  State  in  ordering  stock  confine  themselves  to  the  list  as  given 
herewith.  By  the  aflBdavits  filed  with  us  they  obligate  themselves  to 
fumigate  such  stock  as  is  liable  to  infestation  by  San  Jose  Scale,  not 
including  florists  greenhouse  plants  and  flowers  of  varieties  not  at- 
tacked by  San  Jose  Scale,  nor  other  injurious  insects  or  diseases,  nor 
ornamental  trees  and  shrubs  not  liable  to  infestation  by  San  Jose 
Scale  and  liable  to  injury  by  fumigation. 

ALABAMA. 

Chase  Nursery  Co. ,  HuntsvlUe 

Huntsville  Wholesale  Nurseries,   Huntsvillo 

Oak  Lawn  Nursery,  A.  W.  Newson,  Mgr. ,   HuntsviUe 

CONNECTICUT. 

Barnes  Bros.  Nursery  Co. ,    YalesvUle 

Burr  Nurseries ,  C.  R.  Burr ,  Mgr. ,  Manchester 

Stephen  Hoyts  Sons  Co.,  New  Canaan 

DELAWARE. 

Delaware  Nurseries,  D.  S.  Collins,  Mgr. ,  MUford 

Dover  Nurseries,  G.  D.  Jackson,  Pr^p., .Dover 

D.  S.  Myer  &  Son,   Bridgeville 

FLORIDA. 
The  Grifllng  Bros.  Co. ,  Jacksonville 

GEORGIA. 

P.  J.  Berckmans  Co.  Frultland  Nurseries Augusta 

Otto  Katzenstein  &  Co. ,   Atlanta 

A.  C.  Oelschig  &  Sons Savannah 

ILLINOIS. 

American  Horticultural  Co. ,  Chicago 

Arthur  Bryant  &  Son Princeton 

Robert  Douglas'  Sons,  Waukegan 
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D.  Hill  Nursery  Co. , Dundee 

Swain  Nelson  &  Sons  Co. ,  Chicago 

Peterson  Nursery,  108  La  Salle  St. ,   Chicago 

Vaughan's  Seed  Store,  84  Randolph  St Chicago 

INDIANA. 

C.  M.  Hobbs  &  Sons,   Bridgeport 

Knox  Nurseries,  H.  M.  Simpson,  Secretary,  Vincennes 

IOWA. 

Mount  Arbor  Nurseries,  E.  S.  Welch ,  Prop. ,   Shenandoah 

The  Gardner  Nursery  Co. ,   Osage 

D.  S.  Lake,  Shenandoah 

KANSAS. 
The  Wlnfield  Nurseries Wlnfield 


• 


KENTUCKY. 
The  Donaldson  Co. ,  WUladean  Nursery, Sparta 

MARYLAND. 

The  Franklin  Davis  Nursery  Co. ,  Baltimore 

Fleming  A  Hetzer  (The  Mountain  View  Nursery  Co.) WllUamsport 

Grler  Bros.,  Forest  Hill 

J.  G.  Harrison  &  Sons Berlin 

J.  E.  Stoner,  Westminster  Nurseries,   Westminster 

J.  W.  Jones  &  Son,  Allen 

MASSACHUSETTS. 

J.  W.  Adams  A  Co. ,   Springfield 

The  Bay  State  Nurseries,  W.  H.  Wyman,  Prop.,   North  Ablngton 

W.  F.  Cobb,   Franklin 

Eastern  Nurseries,  H.  S.  Dawson,  Mgr Jamaica  Plain 

Framlngham  Nurseries,  W.  H.  Wyman,  Prop.,   Ablngton 

New  England  Nurseries,    Bedford 

The  Reading  Nurseries,  J.  Woodward  Manning Reading 

The  Floramead  Nursery,  J.  Woodward  Manning,  North  Wilmington 

MICHIGAN. 

The  Greening  Nursery  Co Monroe 

Kalamazoo  Nurseries Kalamazoo 

I.  E.  Ilgenfrltz  Sons  Co. ,  Monroe 

Michigan  Nursery  Co. ,  Monroe 

MISSOURI. 

Stark  Bros. ,  Nurseries  &  Orchards  Co Louisiana 

Wild  Bros. ,  Nursery  Co .• Sarcoxie 

NEBRASKA. 
German  Nurseries,  Carl  Sonderegger ,  Prop. ,    Beatrice 
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NEW  JERSEY. 


r 


Wm.  F.  Basset  Nurseries,  The,   Hammonton 

Charles  Black,  Highstown 

Jos.  H.  Black  Son  ft  Co. ,   Highstown 

Bobbink  ft  Atkins, Rutherford 

Arthur  J.  Collins,  '. Moorestown 

Henry  A.  Dreer ,   Riverton 

Elizabeth  Nurseries  , Elizabeth 

F.  ft  F.  Nurseries Springfield 

Peter  Henderson  ft  Co.  (Ofllce  35  Cortland  St.,  N.  Y.) ,  Jersey  City 

Hiram  T.  Jones Elizabeth 

J.  T.  Lovett,   *. .  .Little  Silver 

North  Jersey  Nurseries ,   Milburn 

C.  Ribsam,  Trenton 

Geo.  A.  Schultz,  Jamesburg 

T.  E.  Steele,  « Palmyra 

West  Jersey  Nurseries,  Stanton  B.  Cole,  Prop.,  Bridgeton 

NEW  YORK. 

Allen  Nursery  Co Rochester 

Arcadia  Rose  Co. , Newark 

Edward  Bacon, Dansville 

Bloodgood  Nurseries,   Flushing 

H.   M.   Blowers,    Westfleld 

Nelson  Bogue,  Batavia 

Brown  Bros.  Co. .  Rochester 

Wm.  D.  Burt,  Dalton 

John  Charlton  ft  Sons,  Rochester 

Chase  Bros.  Nursery  Co. ,  Rochester 

Clark  Nursery  Co. ,  The Waterloo 

Chas.  H.  Chase Rochester 

Charlton  Nursery  Co. ,  The, Rochester 

Chase  Nurseries,  Geneva 

Charles  J.  Chism,  Rochester 

G.  A.  Costich  Co. ,  Rochester 

Sepharine  Costich ,  Irondequoit 

Dansville  Fruit  Tree  Co.,  Dansville 

Denton,  Williams  ft  Denton ,  Dansville 

EUwanger  ft  Barry,  Rochester 

Emmons  ft  Co. ,  Newark 

EJmpire  State  Nursery  Co Waterloo 

Falrview  Nurseries,  The ,   Irondequoit 

John  W.  Finn,  Dansville 

First  National  Nurseries,   Rochester 

Fruit  Growers'  Nurseries,  P.  M.  Bush ,  Supt. ,  Newark 

R.  B.*  Griffith,   Fredonia 

Fruitland  Nurseries,  The Rochester 

Genessee  alley  Nurseries,  The,. Rochester 

Glen  Brothers, Rochester 

Graham  Nursery  Co Rochester 

Green's  Nursery  Co.  . . , Rochester 

L.  W.  Hall  ft  Co. ,  (Eagle  Nurseries) ,  Rochester 

M.  H.  Harmon  Co. ,  The,  , Geneva 
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Hawks  Nursery  Co. ,  The,  Rochester 

Herrlck  Seed  Co. ,  Rochester 

D.  H.  Henry Geneva 

Henry  P.  Hill,  Penfleld 

Home  Planters*  Association,  The,  H.  B.  Phillips,  Sec'y., Rochester 

Hooker,  Wyman  A  Co Rochester 

Jackson  k  Perkins  Co. ,  Newark 

Josselyn  Nursery  Co. ,  The, Fredonla 

T.  S.  Hubbard  Co.,  Fredonia 

Kelly  Bros.,  Dansville 

King  Bros. ,   Dansville 

Knight  k  Bostwick,  Newark 

La  Polnte  Nursery  Co. ,  Geneva 

P.  McDonnell  &  Son Geneva 

McGlennon  k  Kirby Rochester 

Maloney  Bros,  and  Wells ,  Dansville 

Thos.  J.  Maney,  * Geneva 

H.  E.  Merrill  Nursery  Co. ,   Geneva 

E.  Moody  k  Sons Lockport 

J.   B.  Money,    Nurseries ,    The , Dansville 

Moore  k  Co.,  Wm.  C Newark 

Morey  k  Son ,  Dansville 

•Ontario  Nursery  Co. ,   (Jeneva 

Orleans  Nurseries,  The,  Fort  Plain 

Pan-American  Nurseries,    Rochester 

Robt  J.  Peck,  Penn  Yan 

Perry  Nurseries ,  . . .  % Rochester 

Protective  Nurseries,  The,   Geneva 

Alton  E.  Randall,   Dansville 

F.  Augustus  Reddy ,  Monroe  Co.  Nurseries ,  Rochester 

RelUy  Bros. .  Dansville 

Wm.  J.  Reilly,   Dansville 

Rice  Bros.  Co. ,  Geneva 

T.  W.  Rice,  Geneva 

Rich  Land  Nurseries,  Rochester 

Lewis  Roesch  k  Son,  Fredonia 

Rupert  k  Son ,  W.  P Seneca 

W.  A.  Salter,  Rochester 

F.  E.  Schifferll Fredonia 

Sheerins'  Wholesale  Nurseries ,  Dansville 

Emler  Sherwood ,  Odessa 

W.  k  T.  Smith  Co.,  Geneva 

Geo.  C.  Stone,  Dansville 

George  A.  Sweet ,   Dansville 

H.  S.  Taylor  Co. , Rochester 

E.  C.  k  V.  L.  Tiger,  Patchogue 

G.  Trautman ,  Jr. ,    Geneva 

Universal  Nurseries,  Thos.  J.  Bolger ,  Prop Geneva 

Van  Dusen  Nurseries,  The,  W.  L.  McKay,  Prop.,    Geneva 

James  Vicks'  Sons,   Rochester 

W.  S.  Waldo  Nursery  Co Rochester 

Wells  Wholesale  Nursery Dansville 

Western  New  York  Nursery  Co. ,    Rochester 

S.  D.  Willard,  Geneva 

Willett  k  Wheelock,  North  Collins 
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Allen  L.  Wood,  Woodland  Nurseries Rochester 

H.  S.  Wiley  &  Son * Cayuga 

E.  M.  Wright Geueva 

NORTH  CAROLINA. 

Blltmore  Nursery,  C.  D.  Beadle,  Mgr., Blltmore 

Valdesian  Nurseries,  Geo.  W.  Jones,  Mgr Bostlc 

J.  Van  Lindley  Nursery  Co. ,   Pomona 

OHIO. 

American  Rose  &  Plant  Co. ,  Springfield 

W.  A.  Allen  ft  Sons,  Geneva 

Baird  ft  Brady,   Troy 

M.  Barnes  ft  Co.,  Station  K,  Cincinnati 

A.  Barnes  ft  Son,  Mt  Healthy 

M.  F.  Barnes,  Hamilton 

A.  F.  Bernard,  Rosemont  Nursery,  Palnesville 

Peter  Bohlender  ft  Sons,  Spring  Hill  Nurseries. Tippecanoe  City 

N.  Buechly , Clayton 

S.  W.  Call Perry 

M.  L.  Carr'i  Sons,  Yellow  Springs 

H.  J.  Champion  ft  Sons,  Perry 

Climax  Nursery  Co.,  W.  K.  Martin,  Prop Horatio 

W.  B.  Cole, PaineiTiUe 

Cope  Bros Salem 

Crest  Nursery,   Piqua 

Fairmount  Nursery  Co. ,  The,  C.  F.  Reece,  Mgr.,   Troy 

Ernst  Nurseries,  Chas.  Ernst,  Prop. ,  Moscow 

Farmers'  Nursery  Co. ,  S.  R.  Fergus,  Prest.,    Troy 

French  Nursery,  The,  Clyde 

R.  A.  Hacker,   Painesyille 

W.  W.  Joiner,   Perry 

Henry  Kohankle  ft  Son,  Painesyille 

Martin  Kohankle, PainesviUe 

McNary  ft  Gaines,  Xenia  Star  Nursery,   Xenia 

Merrlman  ft  Salkeld ,  Perry 

Miami  Valley  Nurseries,  Tippecanoe  City 

W.  L.  Musselman,  New  Carlisle 

T.  R.  Norman,  Painesyille 

Ohio  Nursery  ft  Supply  Co.,  W.  P.  Bates,  Mgr.,   Elyria 

G.  S.  Pickett  ft  Son,   Clyde 

Geo.  H.  Poe,  Poe's  Vineyard ,  Kenton 

The  Progress  Nursery,  .Troy 

M.  O.  Ressler ,  Lima  Nursery  Co. ,  Lima 

W.  N.  Scarff ,  New  Carlisle 

The  Schmidt  ft  Botley  Co.,  Springfield 

Storrs  ft  Harrison  Co.,  The,  Painesyille 

The  Wagner  Park  Conservatory , Sidney 

Mark  Welch, Painesyille 

T.  B.  West,  Maple  Bend  Nursery,  Perry 

RHODE  ISLAND. 
Daniel  A.   aarke,    FlskevlUe 
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TENNESSEE. 

f 

J.  C.  Hale  Nursery  Co. ,  The , Winchester 

Southern  Nursery  Co. ,  Winchester 

VIRGINIA. 

W.  T.  Hood  A  Co i Richmond 

P.  D.  Green,  Farmville 

WISCONSIN. 
Evergreen  Nursery  Co. ,   Sturgeon  Bay 


REPORT  OF  INSPECTION  OF  GREEN  HOUSES. 


During  the  year  this  Department  was  informed  by  the  U.  S.  au- 
thorities that  by  the  rulings  of  the  U.  S.  Postal  Department  it  was 
necessary  that  all  green  house  stock  to  be  mailed  should  be  inspected 
and  be  certified  by  a  tag  attached  to  it  stating  that  it  had  been  in- 
spected and  was  free  from  injurious  pests,  before  it  could  be  sent 
through  the  mail.  This  necessitated  a  considerable  amount  of  extra 
work  for  this  office,  and  the  expense  was  also  proportionately  in- 
creased. However,  we  sent  inspectors  to  the  green  houses  requesting 
this  service  growing  plants  of  any  kind  for  mail  shipment,  and  helped 
them  in  every  way  possible  to  send  out  clean  stock. 

As  a  rule  the  green  houses  in  this  State  were  fonnd  remarkably 
free  from  serious  pests,  yet  the  Federal  requirement  of  inspection  de- 
manded that  this  work  be  done,  and  in  order  that  our  citizens  could 
take  advantage  of  the  parcel  post  law  and  send  by  mail,  we  voluntarily 
inspected  all  green  houses  doing  mail  order  business  in  this  State  re- 
questing this  service. 

The  chief  pests  of  green  houses  as  found  at  present  in  this  State  are 
as  follows:  Aphids  or  plant  lice.  Mealy  bugs,  Soft  Scale  or  Palm 
Scale,  White  Fly,  Ants,  Nematodes  or  Root  worms  and  Sow  bugs  or 
Pill  bugs.  Of  course,  other  species  may  be  found  occasionally  and 
yet  others  are  liable  to  be  introduced  into  this  State  at  any  time. 

It  should  be  remembered  that  it  is  against  the  law  to  send  by  mail 
any  plant  that  is  not  inspected  and  accompanied  by  a  certificate  of 
inspection  and  apparently  free  from  dangerous  diseases  or  insect 
pests.  This  ruling  is  broad  enough  to  include  garden  plants  such  a« 
cabbage,  sweet  potatoes,  peppers,  etc.,  and  for  the  purpose  of  coming 
under  the  inspection  requirement  of  the  U.  S.  Postal  Department,  it 
becomes  necessary  to  regard  such  plants  as  green  house  stock  and  to 
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have  them  rightly  inspected  and  certified  by  the  Department  of  Agri- 
culture before  they  are  mailable  matter.  Inspection  service  is 
rendered  free  of  charge  by  this  office,  but  it  becomes  quite  a  bur- 
den in  view  of  the  extra  expense  of  travel ;  if  those  persons  requiring 
the  service  do  not  communicate  with  us  promptly  and  give  us  oppor- 
tunity to  arrange  a  circuit  or  an  itinerary  in  such  a  way  as  to  reach 
several  persons  at  one  trip.  Therefore,  it  is  important  that  all  per- 
sons needing  green  house  inspection  service  in  order  to  permit  them 
to  mail  plants  of  any  kind  should  notify  us  at  least  thirty  days  in 
advance  of  the  time  when  they  will  find  they  need  the  copy  of  the  of- 
ficial certificate  to  attach  to  their  packages  for  mailing. 

Special  articles  or  bulletins  discussing  the  pests  mentioned  above 
as  our  chief  green  house  pests  may  be  obtained  free  of  charge  by  ad- 
dressing H.  A.  Surface,  Economic  Zoologist,  Harrisburg,  Pa. 


INSPECTION  OF  IMPORTED  PLANTS  AND  PLANT  PRODUCTS. 


For  a  number  of  years  the  Division  of  Zoology  has  been  inspect- 
ing the  importations  of  plants  from  abroad  into  this  State.  Hereto- 
fore the  bulk  of  this  work  has  been  done  in  the  vicinity  of  Philadel- 
phia and  is  especially  voluminous  during  the  fall  and  spring.  At 
other  times  of  the  year  the  importations  fall  off  to  occassional  ones 
only.  However,  more  attention  is  required  than  ever  before,  owing 
to  the  rulings  of  the  Plant  Quarantine  Act,  August  20,  1912. 

The  Plant  Quarantine  Act  became  a  law  by  its  passage  by  the 
United  States  Congress  on  August  20,  1912.  In  its  nature  it  effects 
the  country  at  large  and  is  "AN  ACT  to  regulate  the  importation 
of  nursery  stock  and  other  plants  and  plant  products;  to  enable  the 
Secretary  of  Agriculture  to  establish  and  maintain  quarantine  dis- 
tricts for  plant  diseases  and  insect  pests ;  to  permit  and  regulate  the 
movement  of  fruits,  plants  and  vegetables  therefrom,  and  for  other 
purposes."  Section  12  of  this  act  states  that  "for  the  purpose  of 
carrying  out  the  provisions  of  this  act  there  shall  be  appointed  by 
the  Secretary  of  Agriculture  •  •  •  •  •  the  Federal  Horticul- 
tural Board    •     •     •     •     »." 

This  board  thus  oversees  the  inspectii^g  of  the  importations,  receives 
the  reports  of  the  inspectors,  and  otherwise  sees  that  the  Federal  Act 
is  complied  with  in  the  several  States.  Not  only  are  importers  re- 
quired to  secure  a  permit  from  the  U.  S.  Secretary  of  Agriculture 
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in  order  to  bring  plants  or  plant  products  into  this  country,  but 
they  are  also  required,  either  personally  or  through  the  custom 
house  broker,  to  notify  the  State  Inspector  of  the  arrival  of  stock 
and  its  movements,  so  that  inspection  may  be  made  at  the  destination 
and  a  report  of  the  findings  sent  to  Washington,  D.  G.  This  inspec- 
tion does  not  cost  the  importer  anything,  but  is  made  at  the  State's 
expense.  The  act  which  requires  such  inspections  to  be  made  has 
been  passed  by  Congress  because  it  is  believed  to  be  necessary  legisla 
tion.  Not  a  few  dangerous  Insects  and  plant  diseases  have  oume  to 
us  from  abroad  and  some  Commonwealths  have  spent  a  million  dol- 
lars and  more  in  trying  to  free  themselves  from  these  destructive  forms 
of  life.  So  ever  imminent  is  the  danger  of  importing  infested  or  in- 
fected nursery  stock  that  scarcely  one  package  can  be  allowed  to  pass 
uninspected  for  fear  it  may  be  a  dangerous  one.  This  ofiSce  asks  the 
hearty  and  conscientious  support  of  all  the  residents  of  this  great 
Commonwealth  that  we  may  be  able  to  fulfill  our  duty  to  the  National 
Government  as  laid  down  in  the  Plant  Quarantine  Act,  August  20, 
1812. 

This  act  practically  divides  plants  to  be  inspected  into  two  classes: 
(1)  plants  ordinarily  called  nursery  stock,  and  (2)  field-grown  florists' 
stock.  This  distinction  is  made  in  the  following  tables.  As  will  be 
noted,  the  importations  of  the  second  class  are  for  the  months  of 
October,  November,  and  December;  since  the  Plant  Quarantine  Act 
became  effective  October  first,  nineteen  hundred  and  twelve. 


IMPORTATIONS  OF  NURSERY  STOCK— 1912. 
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IMPORTATIONS  OF  FIELD— GROWN  FIX)RISTS'  PLANTS— 1912. 
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PENNSYLVANIA  APIARY  INSPECTION. 


The  Legislature  of  1911  passed  an  Act  which  was  duly  signed  and 
became  effective,  authorizing  the  Secretary  of  Agriculture  through  the 
Economic  Zoologist  to  inspect  apiaries,  in  order  to  determine  the 
presence  of  bee  diseases  and  to  show  how  they  are  to  be  treated,  in 
order  to  prevent  further  loss  by  these  diseases.  Such  legislation  was 
generally  demanded  by  bee-keepers  who  have  seen  the  most  serious 
inroads  into  their  apiaries  by  diseases  which  they  did  not  understand, 
but  which  can  be  controlled  when  understood. 

It  has  frequently  occurred  that  bees  have  died  during  the  winter, 
or  even  at  some  other  time  of  year,  in  a  manner  inexplainable  by  the 
owner,  and  the  latter  has  not  recognized  the  fact  that  their  death  was 
due  to  a  disease  which  could  have  been  cured  and  the  bees  saved,  had 
he  applied  proper  methods  of  treatment.  There  is  no  other  means  of 
preventing  the  terrible  loss  of  bees  by  disease  in  this  State,  than  send- 
ing out  persons  familiar  with  the  diseases  to  make  inspections  and 
determine  their  presence  and  method  of  handling  them.  The  diseases 
are  curable  if  treated  rightly,  and  extremely  injurious,  spreading 
rapidly  among  other  bees,  if  not  treated  rightly. 

The  U.  S.  Law  prohibits  the  moving  of  bees  from  one  State  into  an- 
other without  certificates  of  inspection,  and  also  prohibits  the  ship- 
ping of  queen  bees  without  the  attachment  of  a  certificate  of  inspec- 
tion, or  an  affidavit  that  the  honey  used  has  been  boiled  for  a  certain 
time.  Thus  it  became  necessary  for  provisions  to  be  made  by  which 
apiaries  could  be  inspected  and  queen  breeders  could  obtain  licenses 
from  this  Department,  although  no  money  was  available  for  the  pur- 
pose. 

To  meet  the  emergency  several  advanced  bee-keepers  in  this  State, 
who  have  had  experience  with  bee  diseases  and  knew  how  to  recognize 
them  and  treat  them,  have  volunteered  their  services  in  the  capacity 
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of  voluntary  apiary  inspectors.  They  were  duly  appointed  to  this  po- 
sition during  the  year  1912  and  inspected  such  apiaries  as  they  could 
reach  in  accordance  with  the  time  that  each  could  give  to  the  work. 
This  is  a  case  of  true  altruism,  as  the  volunteer  inspectors  gave  not 
only  their  time  and  services,  but  also  paid  their  own  expenses,  in 
order  to  render  this  help  to  their  fellowmen  who  were  losing  their 
property.  These  persons  deserve  unusual  credit,  as  there  is  no  doubt 
that  each  one  performed  important  service  in  checking  bee  diseases 
in  territory  in  which  he  inspected.  The  names  of  the  volunteer  inspec- 
tors and  reports  of  the  work  done  by  the  same  respectively  are  as 
follows: 

Mr.  Geo.  H.  Rea,  Reynoldsville,  Pa. 

Mr.  W.  A.  Selser,  9  Vine  Street,  Philadelphia,  Pa. 

Mr.  John  O.  Buseman,  2828  Germantown  Ave.,  Philadelphia,  Pa. 
Mr.  Franklin  G.  Fox,  Pipersville,  Pa. 

Mr.  William  Watson,  Hailover,  York  Co.,  Pa. 

Mr.  D.  C.  Gilham,  Schuylkill  Haven,  Pa. 

Mr.  Penn  G.  Snyder,  Swarthmore,  Pa. 

Mr.  Isaac  F.  Tillinghast,  Factoryville,  Pa. 

Rev.  Calvin  Passold,  Williamstown,  Pa. 
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PREFACE. 


To  the  Public:  We  herewith  present  a  Bulletin  on  some  common 
creatures  little  known,  greatly  feared,  much  abused,  and  generally 
shunned;  but,  withal  exceedingly  beneficial,  as  shown  by  the  results 
of  our  original  and  extensive  investigations,  published  for  the  first 
time  in  the  following  pages. 

As  far  as  we  have  been  able  to  learn  this  is  the  first  publication 
ever  issued  in  any  language  on  the  Economic  Features  of  the  Am- 
phibians. It  is  offered  as  a  companion  publication  to  our  ^^Serpents 
of  Pennsylvania,"  September  1,  1906  (edition  now  exhausted), 
^^Lizards  of  Pennsylvania,"  December,  1907,  and  "Turtles  of  Penn- 
sylvania," September,  1908.  This  Bulletin,  therefore,  completes  the 
study  of  the  cold-blooded  air-breathing  Vertebrates  of  Pennsylvania. 
It  shows  that  none  of  our  amphibians  are  injurious  or  harmful  in 
any  way.  On  the  other  hand  they  are  often  very  useful  destroyers 
of  obnoxious  insects,  snails  and  slugs,  and  some  are  valuable  to 
mankind  because  of  their  edible  flesh.  They  also  have  their  other 
uses  or  places  in  nature's  plan,  such  as  bait  for  fishes,  and  food  of 
fishes  and  birds,  thus  contributing  to  the  sustenance  of  the  organic 
universe,  of  which  mankind  stands  at  the  head. 

This  publication  should  be  valuable,  especially  to  teachers  in 
«!chools  who  wish  to  make  collections,  preserve  and  identify  material, 
and  properly  use  the  creatures  of  their  own  surroundings  as  the 
ba.sis  of  study  for  themselves  and  their  pupils.  This  office  will  give 
all  desired  help  in  the  identification  of  such  material  as  may  be  sent 
to  us  for  this  purpose,  and  also  offers  to  exchange  named  speci- 
mens for  others,  named  or  unnamed,  if  those  received  are  accompanied 
by  data  as  to  dates  and  places  of  collection.  (See  directions  for 
collecting  and  preserving,  on  a  later  page.) 

Address  all  specimens  and  communications  to  H.  A.  Surface,  Econo- 
mic Zoologist,  Harrisborg,  Pa. 
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GENERAL  REMARKS. 


The  Amphibian  Defined. 


Tlie  word  "amphibian-'  signifies  leading  a  double  life,  referring  to 
life  on  land  and  in  water.  Some  authors  use  the  word  "batrachian" 
as  a  synonym,  while  others  limit  this  application  to  the  tailless 
amphibians,  since  the  word  "batrachian"  is  derived  from  a  Greek 
word  which  means  "frog."  The  name  "amphibian"  is  used  for  the 
group  of  animals  here  discussed,  not  through  choice,  but  the  applica- 
tion of  the  Law  of  Priority,  which  is  accepted  among  scientists  and 
decrees  that  the  proper  scientific  name  for  any  organism  or  group 
of  organisms  shall  be  the  one  that  was  first  published  in  proper 
form  with  an  adequate  description  or  qualification. 

The  idea  of  leading  a  double  life  is  expressed  both  by  the  habits 
of  the  amphibians  and  by  their  corresponding  structures.  Amphi- 
bians possess  a  back  bone  or  spinal  column,  and  belong  to  the  great 
Sub-kingdom  of  Vertebrates.  They  are  cold  blooded;  that  is,  the 
temperature  of  their  body  is  practically  the  same  as  that  of  their 
surroundings.  In  the  scheme  of  classification  they  are  preceded  by 
the  lampreys  and  the  fishes  and  succeeded  by  the  reptiles,  and  form  a 
connecting  link  between  these  classes.  Unlike  the  fishes,  the  am- 
phibians possess  no  rayed  fins,  but  when  mature  generally  have  func- 
tional limbs  developed  instead.  Some  species  possess  gills  through- 
out life,  but  the  majority  of  the  species  are  provided  with  those 
organs  only  during  the  larval  form, — commonly  called  the  "tadpole" 
stage.  (See  Plate  I.)  Thus  amphibians  undergo  a  metamorpho- 
sis, or  change  of  form,  as  their  development  progresses.  The  young 
of  most  species  are  aquatic  and  breathe  by  means  of  gills.  In  fishes 
these  gills  are  borne  on  bony  arches,  while  in  amphibians  they  are 
on  fleshy  processes.  Swimming  is  facilitated  by  the  fin-like  tail, 
which  disappears  in  many  forms,  such  as  frogs  and  toads,  as  they 
approach  maturity  and  leave  the  water.  Generally,  too,  the  gills 
disappear  as  lungs  develop  in  their  stead.  In  some  species  respira- 
tion is  aided  by  the  skin,  which  is  moist  and  always  naked  or  with- 
out scales.  The  heart  of  amphibians,  like  that  of  reptiles,  consists 
of  two  auricles  and  a  ventricle. 

Contrast  Between  Lizards  and  Salamanders. 

Salamanders  belong  to  the  class  Amphibia,  and  lizards,  to  the 

Reptilia.    (See  Vol.  V,  No.  8  of  the  Zoological  Bulletin,  Dec.  1, 1907, 

on  "Lizards  of  Pa.")     From  the  foregoing  definitions  and  this  state- 
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ment  it  is  obvious  that  salamanders  and  lizards  are  very  distinct 
forms,  and  the  words  are  by  no  means  synonyms,  although  many  per- 
sons frequently  use  them  as  such.  Indeed,  true  lizards  are  unknown 
to  many  who  apply  this  name  to  the  salamanders,  which  are  much 
more  common.  The  latter  have  a  smooth  skin,  while  the  skin  of 
lizards  gives  rise  to  and  is  covered  by  scales.  The  lizards  deposit 
eggs,  covered  by  a  shell,  while  salamander  eggs  are  provided  with  a 
transparent  gelatinous  envelope.  Futhermore,  lizards  never  pass 
through  a  larval  or  tadpole  stage,  never  live  in  water,  and  never 
breathe  by  gills.  Amphibians  mostly  live  in  wet  places,  and  lizards 
in  dry  places. 

Habits. 

The  class  Amphibia  includes  animals  known  by  such  common 
names  as  "mud  puppy,"  "hellbender,"  salamander,  newt,  eft,  tree 
toad,  toad,  and  frog.  All  possess  certain  structural  features  in  com- 
mon, but  there  are  certain  ones  in  which  they  differ,  and  they  have 
correspondingly  different  habits.  The  mud  puppy  and  hellbender 
are  strictly  aquatic  at  all  times.  Although  adult  toads  and  a  few 
species  of  salamanders  are  strictly  terrestrial,  the  great  majority  of 
amphibians  are  aquatic  at  least  during  the  larval  stage.  All  prefer 
more  or  less  damp  situations.  Some  forms,  as  the  tree  frogs,  are 
arboreal,  especially  during  the  summer  and  fall.  With  few  excep- 
tions, they  are  most  active  at  night,  and  are  therefore  said  to  be 
nocturnal. 

Hibernation. 

Like  fishes  and  reptiles,  the  amphibians  are  cold-blooded, — their 
temperature  is  variable,  but  agrees  very  closely  with  that  of  their 
surroundings.  In  the  case  of  replies,  we  found  by  several  tests 
with  a  thermometer  that  the  temperature  of  serpents  does  not  differ 
from  that  of  tbeir  surroundings  where  they  have  remained  long 
enough  to  become  of  the  same  temperature.  There  is  no  doubt  that 
the  same  is  true  of  fishes  and  amphibians.  It  is  therefore  obvious 
that  these  animals  are  cold-blooded  only  when  in  cold  surroundings. 
They  should,  therefore,  be  called  "isothermic"  rather  than  "cold- 
blooded." As  the  cold  increases  the  life  processes  decrease  in  ac- 
tivity. This  inactivity  may  occur  several  times  during  the  year, 
but  is  most  prolonged  during  the  colder  months,  when  the  animals 
are  said  to  be  in  ^Qiibernation."  In  preparation  for  this  the  amphi- 
bians, like  the  reptiles,  retire  to  places  of  shelter.  With  amphibians 
these  are  in  the  mud  on  the  bottom  of  streams,  springs  and  ponds, 
under  bark,  leaves  or  logs,  in  burrows,  and  in  similar  situations, 
where  ample  protection  is  afforded.  There  they  become  torpid  and 
so  remain  until  the  approach  of  spring.    With  some  species,  as  the 
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Green  Prog,  the  period  of  hibernation  ends  in  February  or  March; 
in  other  cases,  activity  may  not  begin  until  April  or  May. 

Eggs  and  Reproduction.     (See  Plate  II.) 

About  the  first  thing  to  occupy  the  amphibians'  attention  after 
they  come  forth  from  hibernation  is  mating  and  depositing  the  eggs. 
AU  amphibians,  with  the  exception  of  a  few  species  of  salamanders 
that  do  not  occur  within  our  limits,  lay  eggs.  A  few  species  of  sala- 
manders deposit  their  eggs  under  the  bark  of  trees,  under  logs,  or  in 
similar  moist  places,  but  practically  all  other  amphibians  seek  water 
in  which  to  oviposit. 

The  eggs  are  small,  and  are  generally  bi-colored,  that  is,  dark 
above  and  pale  below.  Some  are  very  dark,  or  even  black,  while 
others  are  of  paler  shades, — soiled  white  or  gray,  or  yellow,  accord- 
ing  to  the  species.  The  darkness  increases  in  intensity  as  incuba- 
tion progresses,  and  serves  to  absorb  the  heat  from  the  water.  The 
eggs  are  provided  with  one  or  several  layers.  Those  of  salamanders 
and  tree  frogs  are  usually  in  strings,  small  clusters  or  singly;  frog 
eggs  are  generally  in  large  clusters,  some  containing  as  many  as 
6,000  ova;  while  toads  deposit  their  eggs  in  characteristic  strings, 
some  of  which  may  contain  upwards  of  12,000  eggs.  Clusters  of  eggs 
of  frogs  are  distinguished  from  those  of  salamanders  by  the  fact  that 
the  latter  generally  are  surrounded  by  a  gelatinous  envelope  which 
encloses  the  entire  mass,  while  the  former  generally  are  simply 
the  eggs  which  cling  together.  Generally  the  parents  desert  the 
eggs  after  deposition  is  made,  but  a  few  species  of  salamanders,  in 
which  the  eggs  occur  like  strings  of  beads,  are  said  to  wrap  these 
strings  about  the  body  and  remain  in  concealment.  The  writer  has 
found  some  of  the  Dusky  Salamanders  in  mid-summer  curled  up 
with  small  masses  (about  twenty)  of  pearly  white  eggs,  in  rock  crevi- 
ces at  a  spring.  The  mass  in  which  the  eggs^occur  is  of  a  gelatinous 
nature,  and  swells  up  rapidly  after  being  in  the  water  a  few  hours, 
so  that  it  becomes  three  or  four  times  the  original  size.  Where  the 
water  is  so  deep  that  the  bottom  is  colder  than  the  top,  the  egg  mass 
is  attached  to  sticks  or  other  supports  to  hold  it  up  near  the  sur- 
face in  the  warm  water,  or  deposited  at  a  shallow  edge.  This  gela- 
tinous mass,  generally  attached  to  stems  and  grasses  in  the  water, 
but  sometimes  floating  free,  serves  as  food  for  the  young  tadpoles. 
Some,  as  those  of  the  toad,  remain  but  a  few  weeks  in  the  water; 
while  others,  as  those  of  the  Green  Frog  and  Bull  Frog,  may  remain 
as  "polliwogs"  for  two,  or  even  three,  years. 

It  is  especially  during  the  breeding  season  that  the  amphibians 
are  heard.  Generally  speaking,  the  salamanders  are  voiceless,  but 
one  species  is  one  kind  of  a  "peeper,"  heard  in  swamps  in  the  early 
spring  time.     The  Toad  and  Wood  Frog  agree  in  being  unusually 
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silent  except  in  spring.  Then  they  join  with  the  other  species  in  the 
chorus  which  issues  from  swamp,  pond,  lake  or  stream.  The  vocal 
cords  are  in  the  throat,  and  the  volume  of  the  voice  is  increased  by 
the  inflated  pouches,  which  in  the  toads  and  tree  frogs  is  a  single 
throat  pouch,  but  in  the  frogs  (Ranidae)  is  double,  and  is  located  on 
each  side,  just  in  front  of  the  shoulders. 

Enemies. 

The  great  reproductive  powers  of  amphibians  indicate  to  natural- 
ists that  these  creatures  must  have  many  enemies,  and  investigation 
shows  this  to  be  true.  The  eggs  or  spawn  are  destroyed  in  great 
quantities  by  leeches,  which  suck  out  the  contents.  The  young  tad- 
poles are  eaten  by  water-bugs  and  beetles,  diving-spiders,  the  larvae 
of  dragon-flies  and  caddice-flies,  fishes  and  wading  birds.  Toads  and 
frogs  are  eaten  in  great  numbers  by  fishes,  snakes,  hawks,  cranes, 
herons,  ducks,  crows  and  poultry.  The  Toad  is  especially  the  victim 
of  serpents,  such  as  the  common  Garter,  Ribbon  and  Water  Snakes 
and  the  Sj^reading  or  Blowing  Viper.  (See  "Serpents  of  Pennsylva- 
nia," by  n.  A.  Surface,  Sept.  1,  1906.)  Frogs  often  fall  prey  to 
snapping  turtles.  (See  "First  Report  on  the  Economic  Features  of 
Turtles  of  IViinsylvania,"  pp.  124 132,  by  H.  A.  Surface,  Sept.  1, 
1908.)  Newts  also  devour  the  tadpoles  of  the  smaller  amphibians, 
while  Leopard,  Green  and  Bull  Frogs  are  cannibals,  and  devour  the 
smaller  species,  and  also  smaller  individuals  of  their  own  species. 
In  the  "Serpents  of  Pennsylvania,"  (1906),  we  published  that  we  had 
found  serpents  eating  undetermined  amphibians  and  salamanders, 
the  Red-backed  Salamander,  the  Slimy  Salamander,  the  Two-lir.ed 
Salamander  and  the  Kewt ;  tadpoles  of  Salientia,  the  American  Toad, 
the  Common  Tree  Frog  and  the  Spring  Peeper;  undetermined  Frogs, 
the  Leopard  Frog,  the  Wood  Frog,  and  the  Green  Frog. 

The  list  of  snakes  thus  proven  to  feed  on  amphibians  includes 
such  as  the  following:  the  Ribbon  Snake,  the  (common  Garter  Snake, 
the  Queen  Snake,  the  Water  Snake,  the  Pilot  Snake,  the  Grass  Snake, 
the  Black  Snake,  the  Ring-necked  Snake,  the  S;  ;eadl:ig  Adder  or 
Blowing  Viper,  and  the  Copperhead  Snake. 

•  Food  and  Economy. 

The  present  bulletin  has  been  piepared  with  the  idea  of  dissemi- 
nating knowledge  about  the  amphibians,  especially  in  regard  to 
their  food  and  economy.  The  examination  and  analysis  of  the  con- 
tents of  1,456  stomachs,  of  24  species,  in  our  collection,  gives  much 
insight  into  the  food  of  these  animals,  which  as  a  group,  have  received 
comparatively  little  study.  Indeed,  the  toad  is  the  only  species  that 
heretofore  has  been  investigated  with  any  thoroughness,  and  V^^ 
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facts  herewith  presented  will,  therefore,  be  of  interest.  Much  is  yet 
to  be  learned  of  the  food  of  amphibians,  and  little  is  known  of  the 
food  and  habits  of  such  species  as  the  Mud  Puppy,  the  Hellbender,  and 
the  rarer  salamanders.  Observations  are  urged,  and  records  are 
solicited. 

The  very  young  tadpoles  almost  invariably  subsist  for  the  first 
few  days  of  their  life  on  the  gelatinous  material  that  surrounds  the 
eggs  or  the  egg  masses,  and  later  turn  their  attention  to  aquatic 
vegetation,  such  as  the  algfe,  commonly  known  as  "pond  scum"  or 
"green  slime."  The  adults  live  mostly  upon  insects,  many  of  which 
are  harmful.  A  more  detailed  and  complete  idea  of  the  food  can  be 
had  by  consulting  the  table  at  the  end  of  this  bulletin.  It  will  be 
seen  that  in  the  food  are  such  beneficial  animals,  as  spiders  and 
ground  beetles  (Carabidae).  On  the  other  hand,  the  amphibians 
devour  such  destructive  creatures  as  sowbugs,  thousand-legged 
"worms,"  snails,  slugs,  mites,  grasshoppers,  aphids,  Lepidoptera 
(moths,  etc.),  and  their  larva?,  flies  and  their  larvae,  and  ants.  (AU 
flies  and  ants,  however,  cannot  be  rated  as  injurious.)  The  results 
of  investigations  show  that  the  amphibians,  as  a  rule,  feed  upon  a 
class  of  food  similar  to  that  of  the  toad,  a  creature  whose  food  has 
been  investigated  quite  thoroughly.  For  this  reason  we  did  not 
consider  it  advisable  to  make  further  investigations  with  particular 
reference  to  the  toad.  Its  value  as  a  consumer  of  destructive  insects 
iind  <'losely  related  creatures  has  been  established  beyond  question. 
«8ee  '*Thfc  Common  Toad,"  by  Dr.  0.  F.  Hodge;  "Usefulness  of  the 
American  Toad,"  by  A.  S.  Kirkland,  Farmers'  Bulletin  196,  U.  S. 
Dep.  Agr.,  and  others  cited  in  the  bibliography  at  end  of  this  bul- 
letin.) In  a  similar  way,  the  terrestrial  amphibians  are  to  be  re 
garded  as  friends  of  agriculture,  and  they  deserve  protection  accord 

For  secuiing  this  food,  the  tongue  of  amphibians  is  peculiarly 
well  fitted.  In  the  salamanders  the  tongue  is  attached  to  the  floor 
of  the  niouili  by  a  growth  or  structure  known  as  the  pedicel,  ami 
in  some  »^pec:es  there  is  further  attachment  at  the  sides.  In  the 
frogs  and  toads,  however,  the  tongue  is  attached  in  front  only  and 
can  be  thrust  forward  from  the  mouth  and  protruded  a  remarkable 
distance  with  lightning-like  quickness.  Moreover,  the  topgue  is  pro- 
vided wiilj  a  sticky  secretion  which  serves  to  hold  the  prey  fl:n:ly. 
:!»ouit  species,  as  the  Tree  Frogs  and  Cricket  Frogs,  progress  by  leaps 
toward  Jie  jicy;  the  Common  Toad  moves  stealthily  upon  its  victim; 
while  most  frogs  and  salamanders  generally  await  its  approach. 
Salamanders  also  feed  extensively  on  insects  on  and  in  the  water. 

In  addition  to  the  fact  that  the  amphibians  as  a  whole  are  con- 
sirueiive,  lather  than  destructive,  to  man's  interests,  some  spooio 
as  those  of  the  frogs,  serve  as  food  for  man.     Dr.  C.  F.  Langwortliy 
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("Fish  as  Food,"  U.  S.  Dept.  of  Agriculture,  Farmers'  Bulletin  No. 
85),  hn.s  f>howii  that  the  legs  of  frogs  contain  32.0  per  cent,  refuse 
(bone,  skin,  etc.),  56.9  per  cent,  water,  10.5  per  cent,  protein,  0.1  per 
cent,  fat,  and  0.7  per  cent,  ash  or  mineral  matter,  or  11.3  per  ci*ut. 
total  nutrients.  The  latter  figure  is  quite  low  when  compared  with 
many  other  foods,  so  that  frogs  are  to  be  regarded  more  as  a  delicacy 
tliau  as  rich  food  material.  However,  their  flesh  contains  a  favorable 
amount  of  protein,  which  is  the  nourishing  constituent  of  meats  in 
go.neral,  but  usually  lacking  in  many  v^etables.  In  many  parts  of 
this  country  procuring  and  selling  frogs  has  become  a  paying  indus- 
try, so  much  so  that  several  species  have  been  greatly  reduced  in 
numbers.  In  Pennsylvania,  as  a  result,  legislation  has  been  enacted 
which  makes  it  illegal  "to  catch,  take,  or  kill  any  bull-frogs,  only  from 
the  first  day  of  July  to  the  first  day  of  November."  A  further  econo- 
mic feature  of  the  amphibians  is  found  in  the  fact  that  their  young 
or  tadpoles  are  taken  extensively  as  food  for  fishes,  thus  contri- 
buting indirectly  to  the  nourishment  of  mankind,  and  they  are  also 
used  as  bait  by  fishermen.  In  fact,  their  use  as  bait  has  threatened 
the  reduction  or  extermination  of  tadpoles  and  frogs  to  such  an 
extent  that  a  bill  was  introduced  into  the  last  Legislature  providing 
that  not  more  than  20  tadpoles  could  be  used  as  bait  in  one  day. 
However,  the  bill  failed  to  become  a  law. 

COLLECTING  AND  PRESERVING  SPECIMENS. 


The  ideal  time  for  collecting  amphibians  is  in  the  spring,  after 
the  frost  has  left  the  ground.  Then  frogs,  toads,  and  salamanders 
are  more  easily  secured  and  in  greater  numbers.  Of  course,  at 
this  time  most  of  the  creatures  will  be  found  in  or  near  the  water, 
whence  they  have  gone  to  deposit  their  eggs.  Then,  as  at  other  times, 
they  prefer  the  dark  and  are  most  active  early  in  the  morning  or 
late  in  the  evening.  A  bull's  eye  lantern  serves  a  most  useful  pur- 
pose as  its  light  enables  the  collector  to  see,  but  bewilders  the  game. 
Very  early  in  the  spring  and  after  the  breeding  season  salamanders 
may  be  found  in  old  stumps,  under  stones,  in  wet  moss,  among  de- 
caying leaves  and  in  similar  situations. 

A  quick,  well-aimed  grasp  of  the  hand  will  often  secure  many, 
specimens,  but  a  dip-net  will  be  found  to  be  of  great  value.     More 
frogs  can  be  secured  with  a  gun  than  by  any  other  means.     Use 
cartridges  loaded  with  mustard  seed  shot  in  a  rifle  of  .22  or  .32  cal- 
iber. 

Alcohol  and  formalin  (or  formaldehyde)  are  good  preserving  fluids. 
Alcohol  is  generally  05%  strength,  and  formalin,  40%.     If  the  col- 
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lector  be  going  only  a  short  distance  from  home  he  can  dilute  the 
liquid  before  starting.  Otherwise,  the  concentrated  liquids  should 
be  carried  to  the  field  and  diluted  there.  In  some  cases,  however,, 
the  specimens  can  be  carried  home  or  to  the  laboratory,  and  there 
placed  in  the  preservative.  If  alcohol  be  used  it  should  be  diluted 
to  40%  for  the  first  immersion  (dilute  in  the  proportion  of  40  cc. 
of  95%  alcohol  to  55  cc.  of  water  or  40  volumes  of  the  former  to  55 
volumes  of  the  latter).  By  means  of  a  hypodermic  syringe  inject 
diluted  alcohol  into  the  body  cavity  or  with  fine  pointed  scissois 
make  an  incision  in  the  under  surface  of  the  body.  This  is  very  ini 
portant  since,  ii  the  injection  or  incision  be  not  made,  the  preserving 
fluid  will  not  penetrate  the  body  wall,  and  decay  will  set  in.  Allow 
the  specimens  to  remain  in  the  40%  alcohol  for  a  week,  and  then 
transfer  to  50%  alcohol  (dilute  in  the  proportion  of  50  parts  of  95^ 
alcohol  to  45  parts  of  water).  If  formalin  be  used  instead  of  alcohol 
dilute  the  commercial  fluid  to  2%  (by  adding  19  parts  of  water  to 
one  pnrt  of  40%  per  cent  formalin)  for  the  first  immersion,  and  to 
4%  (by  adding  9  parts  of  water  to  one  part  of  40%  formalin)  for  the 
final  preservative. 

A  note  book  record  should  be  kept  of  all  specimens  secured.  Such 
a  record  should  include  locality,  date,  character  of  place  where  taken 
(whether  in  woods,  water,  under  log,  kind  of  soil,  etc.),  and  colors 
of  the  specimens  when  fresh.  (The  colors  will  largely  disappear 
through  the  influence  of  the  preservative).  Assign  a  number  to  each 
specimen,  and  record  the  specimen  in  the  note  book  by  number  and 
name.  About  six  average-sized  specimens  of  one  species  make  a  good 
series .  ulso  specimens  of  eggs  and  young  in  various  stages  of  growth 
should  be  preserved  for  each  species. 

Every  specimen  should  be  provided  with  a  label,  the  data  for 
which  are  secured  from  the  note  book  entry.  Parchment  paper  is  best 
for  labels.  These  should  be  about  f  inch  x  3  inches.  The  writing 
should  be  done  with  a  lead  pencil  of  medium  hardness,  or  with  India 
ink.  In  the  case  of  frogs  and  toads,  the  string  of  the  label  is  tied 
around  the  body  in  front  of  the  hind  legs;  while  in  the  case  of  sala- 
manders, the  string  is  placed  around  the  body  behind  the  forelegs. 
i^Further  detailed  information  on  collecting  and  preserving  amphi 
bians  can  be  secured  from  Part  E  of  Bulletin  of  the  United  States 
National  Museum,  No.  89). 

To  the  general  public  this  information  is  of  little  avail  unless  the 
average  person  is  able  to  recognize  these  friends.  As  a  means  toward 
this  end  we  have  prepared  keys  to  and  descriptions  of  the  species 
occurring  within  our  Commonwealth,  in  the  hope  that  more  persons 
may  get  an  insight  into  the  "Kingdom  of  Animals"  and  appreciate 
how,  as  the  results  of  their  living,  they  maintain  the  "balaxice  of 
nature." 
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THE  CLASSIFICATION  OF  PENNSYLVANIA  AMPniBIA, 


Pafe. 
Order  I.    PROTEIDA.    The  Gill-retainers. 

Family  I.    PROTEIDiB.    The  Mud  Puppies 7S 

1 .  Neciurus  maculosus  Rafinesque,  The  Mud  Puppy,  70 

Order  II.    URODETA.    The  Salamanders,   81 

FamUy  II.    CRYPTOBRANCHID^.    The  Giant  Salamanders,  82 

2.  Cryptohranchus  alleganienais  (Daubin) ,  The  Hellbender, 82 

Family  III.    AMBLYSTOMATIDiB.    The  Blunt-nosed  Salamanders, 85 

3.  Amhlystoma  opavum  fGravenhorst).    The  Blotrh«»d  Salamander, 80 

4.  Aniblysioma  punciaium  (Linn.).    The  Spotted  Salamander,    87 

5.  Amblystoma  ronspersum  Cope.    The  Sppckli»d  Salamander,  89 

(J.    Amhlystoma  tigrinum  (GreenK    The  Tigpr  Salamnuder, 80 

7.    Amhlystoma  jcfferaonianum  (Green).    JefFerson's  Salamander, 90 

Family  IV.    PLETHODONTIDJB.    The  Red-backed  Salamanders, 91 

Structural  Key  to  the  Species  of  Plethodontidse,  91 

Discussion  of  the  Plethodontidae  by  Species, 92 

8.  Hemidactylium  saitatum  (Schlejfol).    The  Four-toed  Salamander,  92 

9.  Plethodon  cincreun  (Green)      The  Red-bncked  Salamander, 93 

10.  Plethodon  glutinosns  (Green).    The  Slimy  Salamander, 96 

11.  Gyrinophilus  porphyriiirus  (Green).    The  Purple  Salamander,..  97 

12.  Spelerpes  bilineatvs  (Green).    The  Two  lined  Salamnnder, 98 

13.  Spelerpes  longicauda  (Green).    The  Cave  or  Long-tailed   Sala- 

mander,      100 

14.  Spelerpes  ruber  (Daudin).    The  Red  Salamander, 101 

Family  V .    DESMOGNATHID^ .    The  Dusky  Salamanders,  103 

Structural  Key  to  the  Species  of  Desmognathidse,  103 

Discussion  of  the  Desmognathidse  by  Species,  104 

15.  Desmognathus  ochrophfra  (Copp).    The  Mountain  Saladander, . .  104 

16.  Desmognathus  fusca  (Raf.).    The  Dusky  Sulamander,    104 

17.  Desmognathus  nigra  (Green).    The  Black  Salamander, 106 

FamUy  VI.    PLEURODELIDiE .    The  Newts,   107 

18.  Diemiciylus  viridescens  (Raf.)    The  Newt,    107 

Order  III.    SALIENTIA.    The  Tailless  Amphibians,   109 

Structural  Key  to  the  Families  of  Salientia,  110 

Family  VII.    BUFONID^B.    The  Toads, 110 

19.  Bufo  lentiginosus  americanus  (Le  Conte).    The  American  Toad,  110 

20.  Bufo  fowleri  (Putnam).    Fowler's  Toad,   114 

Family  VIII .    PELOBATID^B .    The  Burrowing  Toads,   115 

21.  Scaphiopus  holbrooki  (Harlan).    The  Spade-foot  Toad, 115 

Family  IX.    HYLIDiB.    The  Tree  Frogs,  116 

Structural  Key  to  the  Species  of  Hylid», 116 

Discussion  of  the  Hylidse  by  Species, 117 

22.  Arris  gryllus  crepitans  (Baird).    The  Cricket  Frog, 117 

23.  Chorophilus  nigritis  feriarum  (Baird).    The  Swamp  Tree  Frdg,  118 

24.  Hyla  versicolor  (Le  CJonte) .    The  Common  Tree  Frog,  119 

25.  Hyla  pickeringii  (Holbrook).    The  Spring  Peeper 120 

Family  X.    RANIDiE.    The  Frogs,   123 

Structural  Key  to  the  Species  of  RanidsB,  123 

Discussion  of  the  Ranidse  by  species,  133 

26.  Rana  pipiens  (Schreber).    The  Leopard  Frog,   138 

27.  Rana  palustris  (Le  Conte).    The  Pickerel  Frog,  136 

28.  Rana  sulvatica  (T^e  Conte).    The  Wood  Frog,   137 

29.  Rana  damifans  (^treiUc).    The  Green  Frcu,   131 

30.  RtMU  coftetlream  I8lucw).    Tlie  BnO  Frog, IR 
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KEY  TO  THE  ORDERS  OF  PENNSYLVANIA  AMPHIBIA. 


A.  Body  lengthened,  with  a  distinct  tail  throughout  life;  hind  limbs  not  es- 

pecially enlarged. 

a.  External  gUls  and  gill-clefts  persistent  throughout  life,  the  gills  three  on 

each  side ;  no  eyelids,  I.  PROTEIDA,  page    78 

b.  External  gills  disappearing  in  adult  life II.  URODELA,  page    81 

B.  Body  short  and  depressed;  tail  disappearing  with  age;  the  posterior  limbs 

much  enlarged  for  leaping,   Ill .  SALIENTIA,  page  109 
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COLOR  KEY  TO  THE  SALAMANDERS  OF  PENNSYLVANIA. 


This  "Color  Key"  is  based  chiefly  on  the  following  colors: 

(l/ Black,   (II)   Brown,   (III)  Olive  Green,   (IV)   Lead  CJolor,   (V)   Red  and   (VI) 

Yellow.    ("Length"  is  given  for  full  grown  specimens). 


I.    Black. 

a.  Black   above,    with   bluish   gray   bars;    belly   dark    blue;    body   stout. 

Length  3^  inches  or  less,  No.  3,  A.  opacum,  page    86 

b.  Black  above,  with  a  series  of  round,  yellow  spots  on  each  side  of  the 

back;    body   broad;    strong   dorsal   groove.    Large   species.    Length 
6  inches,  No.  4.    A.  punctatum,  page    87 

c.  Usually  with  bluish  white  blotches  and  specks;   stout;   tail  rounded. 

Length  5  to  7  inches,  No  10.    P.  glutinosus,  page    96 

d.  Uniform   black,    stout  body;   costal  grooves   12;    tail   compressed   and 

keeled.    Length  6  inches,  No.  17.    D.  nigra,  page  106 

II .  Brown . 

a.  With  yellow  in  the  coloration. 

a*.  Dark  brown,  usually  with  many  irregular,  yellow  blotches, 
sometimes  in  cross-bands;  body  thick.  Large  species.  Length 
8  inches,   No.  6.    A.  iigrinutn,  page    80 

b'.  Purplish  or  yellowish  brown  above,  irregularly  blotched  with  gray; 
head  broad;  tail  rounded  at  base;  costal  grooves  14.  Length  6 
inches,  No.  11.    G^.  porphyriticus,  page    97 

c'.  Brown  above;  snout  yellow;  whitish  below,  with  dots  like  ink- 
spots;  body  short;  costal  grooves  13.    length  24inches, 

No.  8.    H  soutatum,  page    92 

b.  Without  yellow  in  the  coloration. 

a*.  Body  marbled  below;   above  with  ^ray  or  purplish  shades  which 

become  black  with  age;  eyes  prominent.    Length  4  inches, 

No.  15.    D.  fiMca,  page  104 

b*.  Body  not  marbled  below.  Olive  brown  or  blackish,  usually  with 
pale  or  bluish  spots;  head  small;  body  slender.  Length  5  to 
8  inches,  No.  7.    A.  jeffersonianum,  page    90 

III.  Olive  green. 

a.  Olive  green  to  red,  of  varying  shades  above;  lemon  yellow  below; 
each  side  usually  with  a  row  of  several  rather  large  scarlet  specks, 
each  surrounded  by  a  black  ring;  pale  streak  on  back;  small  black 

spots  on  the  under  surface.    Length  3^  inches, 

No.  16.    D.  viridescens,  page  107 

IV.  Lead  color. 

• 

a.  With  one  or  two  series  of  small  yellowish  spots  along  the  sides;  body 

slender;  small  species,  No.  5.    A.  conapersunit  page    89 

b.  Often  with  a  broad   reddish-brown  dorsal  band;   belly  marbled;   body 

very  slender;  tail  cylindric.    Length  3i  inches, 

No.  9.    P.  cinereu8,  page    93 
V.    Red. 

a.  Vermilion    red,    skin    smooth    and    moist,     with    numerous,    crowded, 

faint,  dark  spots;  head  wide;  tail  shorter  than  the  body.    Length 
6  inches,   No.  14.    8.  ruber,  page  101 

b.  Bright  vermilion  red  and  with  the  skin  rather  rough;  otherwise  very 

similar  to  and  a  variety  of  No.   16.    Z).  viridescens,  which  see, 

No.  16.    D.  viridescens  miniatus,  page  100 
VI.    Yellow. 

a .  A  dark  line  along  each  side  of  the  back ;  belly  unspotted ;  costal  grooves 

14,  rather  faint No.  12.    8.  hilineatus,  page    98 

b.  Orange-yellow;  back  and  sides  with  many  irregular,  small,  black  spots; 

a  median  dorsal  series  of  these ;  belly  unspotted ;  tail  with  black  spots 
or  bars.    Ikength  5  inches, No.  13.    8.  longicauda,  page  100 

c.  Brownish  yellow,  with  a  brown  shade  on  each  side;  a  yellow  dorsal 

band;  a  few  spots  on  the  back,  but  the  underparts  are  unspotted. 
Lenjtth  3  inches,  No.  15.    D .  ochrophwa,  page  104 
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REMARKS  ON  THE  KEYS  TO  THE  ORDERS,  FAMILIES, 
GENERA,  AND  SPECIES  OF  PENNSYLVANIA  AMPHIBI- 
ANS. I 


J^ecause  of  certain  relationships  of  the  species  of  living  things- 


plants  and  animals — these  are  classified  in  groups,  which  are  divided 
again  and  again  according  to  their  affinities,  as  shown  by  their 
structures.  Thus  all  animals  belong  to  the  Animal  Kingdom,  and  this 
is  divided  into  Phylae  or  Branches,  tliese  into  Classes,  then  Orders, 
Families,  Genera,  and  Species.  This  gives  the  great  system  of  classi- 
fication which  is  so  essential  in  study  and  identification.  In  the 
present  bulletin,  as  in  previous  ones  of  like  nature,  we  have  followed 
the  scheme  of  classification  given  by  Prof.  David  Starr  Jordan  in  the 
9th  edition  of  his  "Manual  of  the  Vertebrate  Animals  of  the  Northern 
United  States." 

The  Amphibians  form  a  Class,  and  their  classification  and  identi- 
fication, therefore,  begin  with  the  Orders.  Suppose  we  have  a  speci- 
men which  we  find  belongs  to  the  order  Salientia.    We  then  refer 

•  

to  the  key  to  the  Families  of  that  Order.  When  we  have  ascertained 
the  Family  to  which  the  specimen  belongs  we  turn  to  the  Key  to  the 
Species  of  that  Family. 

In  the  case  of  the  mud  puppy  there  is  but  one  species,  genus,  family, 
and  order  represented  within  our  limits.  In  like  manner,  there  is  but 
one  species  in  each  of  the  Families  Cryptobranchidae,  Bufonidae,  and 
PelobatidiB.     In  such  cases,  therefore  no  further  keys  are  required. 

Since  this  bulletin  will  get  into  the  hands  of  many  persons  who 
have  difficulty  in  using  purely  technical  keys,  we  have  tried  to  reduce 
the  language  to  the  simplest  form.  As  a  further  aid,  illustrations 
are  supplied,  and  a  glossary  of  terms  is  added.  The  Color  Key  to 
the  Salamanders  is  given  with  the  hope  that  many  may  be  aided  in 
determining  the  species,  but  the^  Structural  Key  is  more  reliable 
and  satisfactory  for  students.  It  must  be  borne  in  mind,  however, 
that  color  keys  are  quite  superficial  in  their  nature,  and  those  be- 
ginners who  wish  to  advance  in  nature  study  should  use  the  Color 
Key  merely  as  a  "primer,"  and  as  advancement  is  made  refer  to  the 
technical  keys  which  are  more  reliable. 


ORDER  I.     PROTEIDA.     THE   GILL-RETAINERS. 


FAMILY  I.    PROTEIDA.    THE  MUD  PUPPIES. 

The  family  Proteidae  is  a  small  one,  having  representatives  in 
Europe  and  America.    The  species  have  bushy,  external  gills  through 
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out  life.  The  teeth  are  well  developed,  and  there  are  four  limbs. 
The  species,  which  are  regarded  as  low  forms  of  salamanders,  have 
but  one  representative  within  our  limits. 


No.  1.    Necturus  macnilosus  Raf.  The  Mud  Puppy  or  Water  Dog. 

The  Mud  Puppy  is  dusky  to  brown  and  more  or  less  spotted.  The 
gills,  which  consist  of  three  busliy  tufts,  are  large  and  bright  red 
in  color.  The  head  is  broad  and  flattened,  and  the  tail  is  much  com- 
pressed. There  is  a  strong  fold  across  the  throat.  The  animal  may 
attain  a  length  of  twenty  inches.  It  possesses  two  pair  of  legs, 
the  feet  of  which  are  provided  with  four  toes  each. 


Fig.  1. — Structural  characters  of  the  Mud  Puppy  (Necturus  maculosus):  a,  dorsal 
view  of  head;  b,  ventral  view  of  head;  c,  fore  foot;  d,  hind  foot.  About  1  2-5 
times  natural  size. 

Oriji^inal  drawings  from  the  Office  of  the  State  Zoologist. 

It  is  confined  to  the  Eastern  United  States,  where  it  occurs  chiefly 
in  the  Great  Lakes  Region  (Jordan) ;  the  tributaries  of  the  Mis- 
sissippi, and  the  waters  flowing  into  the  Gulf  of  Mexico  and  into 
the  Atlantic  Ocean  as  far  north  as  the  Tar  River,  North  Carolina 
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(Cope).  Eycleshymer  states  that  they  are  most  frequently  observed 
in  quiet  waters  from  four  to  eight  feet  deep,  where  a  clean,  sandy 
bottom  is  fairly  well  covered  with  vegetation. 

As  but  very  little  has  ever  been  published  concerning  the  habits 
of  the  Mud  Puppy,  Water  Dog  or  Necturus,  we  take  pleasure  in 
giving  the  results  of  our  personal  observations  of  this  interesting 
and  harmless  animal  in  this  State  and  New  York.. 

In  the  lakes  of  the  latter  State  the  Necturus  is  so  very  abundant 
as  to  become  objectional  from  the  economic  standpoint,  because  it 
feeds  upon  fishes  or  the  materials  taken  as  food  by  the  best  species  of 
fishes.  Among  its  food  elements  the  crayfish  forms  a  most  conspicuous 
part,  and  this  also  is  the  chief  food  of  such  fishes  as  the  black  bass  of 
both  species,  wall-eyed  pike,  perch  and  the  other  spiny-rayed  fishes 
which  include  most  of  those  commonly  known  as  the  game  fishes. 

The  Necturus  lives  under  flat  stones  and  is  caught  in  considerable 
numbers  by  turning  these  over  with  an  implement  like  an  iron  garden 
rake,  and  scooping  it  up  with  a  dip  net  of  large  mesh  like  a  minnow 
net.  Where  they  are  in  a  running  stream  all  that  is  necessary  is  to 
turn  the  stone  suddenly  down  stream,  and  quickly  put  the  net  in 
place  just  over  it  and  catch  the  salamander  as  it  is  washed  down  by 
the  sudden  force  of  water  before  it  has  time  to  get  under  way  in 
swimming.  They  are  also  caught  in  great  numbers  on  set  lines 
baited  for  cat  fish  and  eels.  Frequently  I  have  known  the  greater 
portion  of  the  catch  to  consist  of  these  large  salamanders,  and  as 
fishermen  are  often  afraid  of  them  it  is  not  unusual  that  they  cut 
the  lines  holding  them  and  turn  them  loose.  We  have  seen  it  not 
unusual  to  catch  from  twenty  to  thirty  water  dogs  on  the  hooks  of 
one  stretched  line  in  one  night. 

The  Necturus  is  a  good  swimmer  and  will  swim  by  holding  its 
short  legs  against  its  side  propelling  itself  by  means  of  its  strong, 
flat  tail,  which  is  provided  with  a  continuous  membrane  like  a  fin 
extending  around  from  above  to  below.  In  the  early  spring  they 
swim  up  stream  in  great  numbers,  then  causing  much  annoyance  to 
the  persons  who  fish  with  lines  at  night  by  taking  the  bait  or  swal- 
lowing the  hook.  They  proceed  up  stream  for  some  distance,  and  it 
is  the  belief  of  the  writer  that  they  deposit  their  eggs  under  flat 
stones  in  the  water,  as  described  on  another  page  of  this  Bulletin 
for  the  Hellbender.  In  the  month  of  April  we  found  one  egg  being 
carried  down  the  stream  by  high  water.  It  was  light  yellow,  not 
quite  as  large  as  a  pea,  and  with  gelatinous  cover. 

Our  collection  includes  specimens  from  the  following: 

Dauphin  County,  Surface,  H.  A.,  Harrisburg,  Pa. 

Indiana  County,  Wehrle,  R.  W.,  Indiana,  Pa. 

St.  Tammany  County,  Geist,  Karl,  Covington,  La. 
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"They  are  nocturnal  in  habits,  hiding  under  boards,  stones  or  vege- 
tation during  the  day.  They  crawl  about  on  the  bottom  and  use 
the  powerful  tail  in  swimming,  but  do  not  swim  far, — at  most  a  few 
yards." — (Dr.  Samuel  Kneeland). 

"Concerning  their  natural  food,"  says  Eycleshymer,  "little  is  known 
beyond  the  fact  that  dissections  of  the  alimentary  tract  reveal  the 
presence  of  small  crustaceans,  insect  larvae  and  occasionally  a  small 
fish."  In  the  laboratory  of  the  Economic  Zoologist,  twenty  speci- 
mens were  examined,  and  of  eighteen  of  these  the  stomachs  contained 
food.  The  inorganic  matter,  contained  in  their  stomachs  and  un- 
doubtedly taken  in  with  the  food,  consisted  of  stones,  sand,  clay, 
etc.  Four  were  infested  by  tapeworms.  Four  contained  earth- 
worms; 1,  a  snail;  4,  Crustacea,  undermined;  4,  crayfish,  undeter- 
mined; 1,  sowbug;  1,  spider;  1,  insect  larva,  undertermined ;  2, 
nymphs,  undetermined;  5,  Ondonata  or  Dragon  Fly  nymphs;  1,  cad- 
dice  fly  larva;  1,  beetle,  undertermined. 


ORDER  II.  URODELA.  THE  SALAMANDERS. 


The  Order  Urodela  is  distinguished  from  the  Order  Proteida  by 
the  absence  of  persistent  external  gills.  Five  families  are  recognized 
as  occurring  in  our  State.  These  are  discussed  in  detail  in  the  fol- 
lowing pages. 


STRUCTURAL  KEY  TO  THE  FAMILIES  OF  URODELA. 

A.  Side  of  neck  with  a  spiracle  or  rounded  opening;  no  eyelids. 

II.  Cryptohranchidw,  page  82. 

B.  Side  of  neck  without  spiracle  or  opening  in  adult;  eyelids  present. 

a.  Palatine  teeth  in  a  transverse  series  inserted  on  the  posterior 
portion  of  the  vomer.     (See  Figs.  4,  6,  8,  9,  10,  11,  12,  13.) 
a\  Vertebrae  amphiccelian  (double  concave). 

a".  Parasphenoid  (behind  vomer)  without  teeth  (See 
Fig.  4) ;  carpus  and  tarsus  ossified;  tongue  large 
and  thick  and  with  radiating  folds,  its  margin 
little  free. 

III.  Amhlystomatidw,  page  85. 
b".  Parasphenoid  with  teeth  (See  Figs.  6,  8,  9,  10,  11, 

12) ;  tongue  small  and  largely  free. 

IV.     Plethodontidw,  page  91. 
b\  Vertebrae  opisthocoelian  (concave  behind  only) ;  teeth  on 
parasphenoid;   palatine  teeth   often   wanting;    tongue 
moderate,  largely  free;  toes  five. 

V.     DesmognatMdw,  page  103. 

2 


>.  Palatiue  teeth  in  two  longitudinal  series  diverging  behind 
(See  Fig,  14),  inserted  on  inner  margin  of  two  palatine  pro- 
cesses ;  parasphenoid  toothless ;  vertebrae  opisthoc<Elian ; 
tongwe  small  and  largely  free. 

VI.     Pieurodelidw,  page  107. 


FAMILY  II  CRYPTOBRANCHID^,  The  Giant  Salamanders. 
Two  species  of  giant  salamanders  are  known.  One  occurs  in  Japan 
and  the  other  in  North  America.  They  attain  a  length  of  two  feet 
or  more,  have  a  robust  body,  and  four  well-developed  limbs.  The 
gills  are  internal,  but  there  is  a  spiracle  or  opening  on  each  side  of 
the  neck,  through  whicli  water  flows  for  respiration  purposes.  Both 
species  arc  strictly  acqnatic. 


No.  2.     Cryptobranchus  alleffaniensis  (Dandin),    The  Hellbender. 

The  hellbender  can  be  distinguished  from  the  Mud  Puppy  or  Water 

Dog  by  the  fact  that  the  gills  of  (lie  former  are  internal.     (The  generic 


[O) 
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:.  2.— Structural  choracttTS  of  tli«  Hellbeuder  {Crjptiibrimchus  ailvguuieusis): 
a,  dorsal  view  ot  head;  b,  veutral  view  o£  head;  c,  hiud  foot;  d,  fore  £oot;  e, 
eggs.    About  DUturul  size. 

Original  dmringB  rrom  tbe  OIBm  of  tbe  State  Zoolastit. 
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name  "Cryptobranchus''  signifies  "hidden  gill").  It  is  blackish  in 
color  and  has  a  thick  fold  of  skin  along  the  side  of  the  body,  and 
reaches  a  length  of  two  feet.  There  are  two  pairs  of  well  developed 
limbs.  The  fore  feet  possess  four  toes,  while  the  hind  feet  have  five 
in  distinction  from  the  Mud  Puppy,  which  has  but  four  behind.  This 
is  our  largest  Salamander. 

Dr.  Jordan  gives  its  distribution  as  "Ohio  Valley  and  southward," 
while  Prof.  Cope  states  it  is  "distributed  from  Western  New  York 
and  Pennsylvania  and  the  Great  Lakes  to  Iowa  and  south  to  Georgia, 
North  Carolina,  and  Louisiana."     Our  specimens  are  as  follows: 


Beftyer   coooty.    Mansfield,    I.   P. ,    Beaver. 

CamberUnd   county Loe,   Alex.  H.,   West   Farlview. 

Cumberland   county Shatto,   W.  H.,    West  Farlview. 

Cumberland  county,    Smith,    Harry West  Farlview. 

Cumberland   county, Surface,    H.    A.,    Bowmansdale. 

Dauphin    county,     Cam,   Grace,    Harrisburg. 

Dauphin    county Hawkins.   J.   H.,    Harrlsburg. 

Dauphin  county,    Parthemore,    B.,    Uarrlsburg. 

Brie   county.    Lewis,   Ed.   M Union  City. 

Indiana  county,    Wehrle,    R.   W.,    Indiana. 

Lancaster   county,    Mayer,    Dr.    H.,    Willow   Street. 

Lancaster  county,    Kantz,   B.  M. ,    Lancaster. 

Somerset   county,    Carbis,   S.  H. ,    Rockwood. 

Venango  county,    Zool.   Office  Attaches,    Bagle  Rock. 

York  county Hoover,   T.   B.,    Wellavllle. 


The  counties  of  Beaver,  Erie,  Indiana,  and  Somerset  fall  within 
the  limits  given  above.  Mr.  Henry  W.  Fowler  suggests  that  certain 
New  Jersey  specimens  were  probably  introduced  (into  that  State). 
"It  may  have  escaped  from  aquaria,  as  about  1860  quite  an  interest 
was  taken  in  aquatic  life  in  Philadelphia.  Many  animals  were 
brought  from  distant  localities  and  in  some  instances  were  freed  in 
the  Delaware  Valley."  The  actual  means  by  which  the  Hellbender 
got  into  the  waters  of  Pennsylvania  east  of  the  Allegheny  Moun- 
tains is  unknown  and  any  explanation  which  might  be  offered  would 
be  simply  conjecture,  but  it  probably  merely  followed  down  the 
streams  from  the  central  part  of  the  State,  having  crossed  the  divide 
at  an  elevated  swamp. 

A  valued  correspondent  and  careful  observer,  Mr.  R.  Wehrle,  of 
Indiana,  Pa.,  wrote  as  follows  concerning  the  habits  of  the  Crypto- 
hranchns:  "In  regard  to  the  hellbender,  or  better  known  as  the  *alli- 
gator,-  which  is  a  constant  annoyance  to  the  fisherman,  and  would 
better  be  called  'scavenger,'  as  they  eat  anything  and  everything:, 
I  have  cut  them  open,  not  only  once  but  a  number  of  times,  and  have 
found  two  or  three  good  sized  specimens  of  their  own  kind  in  one  of 
them,  which  it  had  captured  and  devoured.  I  have  captured  them 
early  in  the  spring  when  the  ice  was  on,  also  very  late  in  the  fall. 
They  are  always  ready  for  a  meal,  and  their  habits  are  not  unlike 
those  of  the  yellow  catfish.  I  think  they  would  be  just  as  good  to  eat 
if  prepared  and  served  to  us  in  the  same  manner  and  called  'catfish.' 
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"The  'mountain  alligator'  has  but  two  enemies,  and  they  are  the 
turtle  and  the  snake.  Several  years  ago  while  fishing  in  the  Black 
Lick  Creek  I  shot  a  good  sized  sucker,  near  the  middle  of  the  stream, 
and  the  blood  ran  down  stream.  I  let  the  fish  remain  until  I  could 
climb  down  a  tree,  which  was  not  over  five  minutes.  In  that  short 
time  I  counted  ten  of  these  so-called  alligators  or  hellbenders  coming 
up  the  stream  with  their  heads  moving  back  and  forth,  scenting  the 
blood  from  the  fish,  and  I  had  to  put  three  balls  into  the  first  one  to 
stop  him.    Then  1  did  not  kill  him,  and  lost  my  fish  after  all. 

"In  regard  to  their  spawning  habits  I  know  nothing.  I  have  found 
very  small  specimens  of  them.  A  number  of  years  ago  while  fishing 
in  the  Conemaugh  River  I  shot  a  good  sized  water  snake,  and  on  cut- 
ting it  open  found  a  small  hellbender  in  it." 

But  little  has  been  published  concerning  the  habits  of  the  Giant 
Salamander  or  Hellbender.  It  is  fearfully  but  needlessly  dreaded 
by  fishermen,  who  often  take  it  on  their  hooks  while  fishing  for 
suckers  or  catfish  during  winter  or  spring.  In  appearance  it  really 
is  a  hideous  creature,  and  as  it  reaches  a  length  of  over  two  feet,  and 
is  by  all  means  our  largest  salamander,  it  is  no  wonder  that  it  is 
feared  by  the  laymen. 

Concerning  its  breeding  habits  and  the  life  of  its  young  almost 
nothing  is  known  or  published  heretofore.  The  eggs  are  laid  in  the 
fall  of  the  year  under  large  flat  stones,  where  the  water  moves  freely, 
and  not  along  the  "muddy  banks  of  rivers,"  as  has  been  suggested. 
On  September  17th,  1909,  we  found  a  large  mass  of  freshly  laid  egg^ 
of  this  species  under  a  large  stone  in  the  Susquehanna  River,  just 
above  Harrisburg,  where  the  water  was  two  feet  deep  and  running 
rapidly.  The  entire  mass  in  quantity  was  sufficient  to  fill  a  man's 
hat.  The  individual  eggs  were  sulfur  yellow  and  as  large  as  peas- 
each  surrounded  by  a  clear  gelatinous  envelope,  which  made  a  sphere 
over  one-half  inch  in  diameter.  These  spheres  were  connected  in 
strings  by  a  gelatinous  neck  of  the  same  substance  surrounding  the 
eggs,  showing  that  they  had  been  laid  in  strings,  although  the  entire 
mass  was  bunched  under  the  stone.  It  is  probable  that  they  remain 
unhatched  during  the  winter,  and  hatch  and  feed  in  the  spring,  as 
do  the  eggs  of  certain  land  salamanders. 

In  September,  1907,  Messrs.  McConnell  and  Noll,  collecting  speci- 
mens for  this  office  and  the  Fish  Commission  found  similar  masses' 
consisting  of  the  strings  of  eggs  of  these  salamanders  under  stones  in 
shallow  water  in  the  Allegheny  River  in  Venango  County,  and  the 
adult  females  near  them,  showing  that  they  had  but  recently  spawned. 
The  Hellbender  is  wholly  aquatic,  but  very  little  has  been  pub- 
lished concerning  its  habits.  "It  is  frequently  taken  by  fishermen 
on  hooks"  (Cope).  We  have  seen  Hellbenders  in  captivity  snap 
when  annoyed,  but  they  are  perfectly  harmless. 


Plate  I.,  Fig.  1.— Salainnuder 
tiidpolps,  showing  the  external 
giUs  (about  twice  antural 
Rize).  Photographed  in  the 
office  of  H,  A.  Surface. 
Kconomic  Zoologist. 


Plate  I,  Fig.  2,— Kggs  of  the  Hellbender  (Crfptobraochus  allegHnieu- 
His),  showing  manner  of  attachment  of  the  eggs,  one  to  aoother. 
About  Datura!  size.  Photographed  in  tbe  office  of  H.  A.  Surfnce, 
Economic  Zoologist. 
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Prof.  Cope  concludes,  "its  larval  period  must  be  of  brief  duration 
since  it  has  not  yet  been  observed.  The  eggs  are  rather  large  and 
are  attached  by  two  strong  suspensions  at  opposite  poles."  "Ovi- 
posits in  August  and  September,  probably  for  this  purpose  visiting 
the  muddy  banks  of  rivers.  The  fggs  are  at  first  about  the  size  of 
a  pea,  enveloped  in  a  glairy  albuminous  fluid.  They  are  connected  in 
strings  and  increase  after  oviposition  by  inhibition  of  water." — 
(Smith,  Geol.  Surv.  of  Ohio). 

"Hellbenders  are  said  to  be  very  voracious  and  feed  upon  worms, 
crayfish,  fishes  and  aquatic  reptiles." — (Smith).  This  office  received 
seventy-two  specimens,  sixty-four  of  which  had  food  in  the  stomach. 
This  consisted  of  earthworms,  mussels,  crayfish,  insects,  undetermined 
vertebrates,  fishes,  and  plant  material.  By  reference  to  the  table 
it  will  be  seen  that  crayfish  form  the  principal  article  of  diet.  Cray- 
fish are  known  to  cause  considerable  damage  in  some  sections  where 
the  land  is  damp,  though  suitable  for  certain  crops.  In  our  own 
State  they  are  to  be  rated  as  neutral  in  direct  influence,  although 
quite  important  as  food  of  fishes.  In  consideration  of  this  the  Hell- 
bender may  be  said  not  to  affect  man's  economic  interests  to  any 
great  extent,  although  it  is  of  great  scientific  interest  and  worthy 
of  the  attention  of  students. 


FAMILY  III.    AMBLTSTOMATID^.  THE  BLUNT-NOSED  SALAMANDERS. 

This  and  the  following  Family  of  Salamanders  (Plethodontidae) 
differ  from  the  Giant  Salamanders  in  that  they  possess  no  spiracle 
on  the  side  of  the  neck,  and  also  in  other  structures.  In  the  present 
family  there  are  no  teeth  on  the  parasphenoid  bone;  the  tongue  is 
thick,  large,  has  radiating  folds,  and  most  of  the  margin  is  attached 
to  the  floor  of  the  mouth.  Five  species  occur  within  our  limits.  All 
of  our  species  of  this  family  belong   to  the  one  genus,  Amblystoma. 


STRUCTURAL  KEY  TO  THE  SPECIES  OF  AMBLYSTOMATIDJB  (GENUS 

AMBLYSTOMA). 

A.  Costal  Grooves,  11. 

a.  Body  with  gray  cross  shades,  black  above,  with  about  14 
bluish  gray  cross  bars;  belly  dark  blue;  body  stout;  3^ 
inches  long. 

No.  3.    Amblystoma  opacum,  page  86. 

b.  Body  with  yellow  spots. 

a'.  Black  above,  with  a  series  of  round  yellow  spots  on  each 
side  of  back;  body  broad;  a  strong  dorsal  groove. 
Length  6  inches. 

No.  4.    Amblystoma  punctatum,  page  87. 
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b'.  Lead  above,  with  one  or  two  series  of  small  yellowish 
spots  along  sides;  no  dorsal  groove;  skin  smooth;  body 
slender;  small. 

No.  5.    Amhlysioma  conspersum,  page  89. 

B.  Costal  grooves,  12. 

a.  Sole  with  two  distinct  tubercles;  snout  with  numerous 
pores;  dark  brown,  with  usually  many  irregular  yellow 
blotches,  sometimes  in  cross  bands;  body  thick  and  strong, 
length  8  inches. 

No.  6.     Amhlystoma  tigrinum,  page  89. 

b.  Sole  with  one  indistinct  tubercle  or  none;  olive  brown  or 
blackish,  usually  with  pale  or  bluish  spots,  but  sometimes 
uniform  plumbeous.  Head  small,  eyes  far  back;  bodj- 
slender.     Length  5  to  8  inches. 

No.  7.     Amhlystoma  jeffersonianum,  page  90. 


DISCUSSION  OF  AMBLYSTOMATID^  BY  SPECIES. 


No.  3.    Amhlystoma  opacum  (Gravenhorst). 

mander. 


The  Blotched  Sala- 


Several  common  names  aie  applied  to  this  species,  such  as  Blotched, 
Marbled,  and  Opaque  Salamander.  It  is  black  above,  while  the 
under  parts  are  dark  blue.  The  back  is  marked  by  fourteen  bluish 
gray  bars.  There  are  eleven  costal  grooves.  Specimens  average 
three  and  one-half  inches  in  length. 


df 


Fig.  3.— Structural  characters  of  thp  Blotched  Salamander  (Amhlystoma  opaeum): 
a,  dorsal  view  of  head;  b,  ventral  view;  c,  lateral  view.    Twice  natural  size. 

Original  Drawings,   from  the  Office  of  the  State  Zoologist. 
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This  species  is  said  to  occur  "from  Pennsylvania  to  Wisconsin 
and  Southward."  Our  specimens  are  from  three  counties  in  the  east- 
ern half  of  the  State,  as  follows : 


Chester  county Berry,    Israel   R.,    Ckiatesville. 

Franklin  oounty,   Lehman.   A.   B FayetteviUe. 

Perry  county,    Brlghtbill.   Harry Marshnin. 

Perry  county,    Brigbtbill,   Mrs.  H.  A Marshrun. 


Salamanders,  as  a  rule,  prefer  wet  or  moist  situations.  In  the 
Blotched  Salamander  we  find  an  exception,  as  this  species  selects 
dry  places,  where  it  is  found  under  stones  and  in  burrows  in  sandy 
soil. 

The  eggs  are  deposited  in  the  water  and  hatch  late  in  April  or 
early  in  May.  The  larvae  develop  very  rapidly  and  leave  the  water 
about  the  first  of  July.  About  this  time  their  dull  gray  color,  thickly 
marked  with  white  dots,  is  replaced  by  the  adult  coloration.  Mann 
states  that  this  animal  lays  its  eggs  in  the  beds  of  small  ponds,  and 
in  some  cases  the  number  of  these  amount  to  one  hundred  and  eight. 
He  found  them  in  these  situations  in  summer  and  also  in  November, 
and  always  with  the  male  and  female  curled  up  over  the  eggs  as  if 
in  the  process  of  incubation.  (Smith,  Geol.  Surv.  of  Ohio).  The 
writer  has  found  them  in  small  crevices  or  cavities  near  springs  in 
August. 

We  do  not  find  any  reference  in  literature  to  the  food  of  the 
Blotched  Salamander.  Three  of  the  seven  specimens  we  examined 
had  food  in  the  stomach.  One  contained  earthworms;  a  second, 
Staphylinid  or  "Rove"  beetles;  and  the  third  undetermined  insect 
larvae.  This  proves  their  insectivorous  habits,  and  indicates  their 
possible  value  in  this  regard  in  regions  where  they  are  abundant. 


No.  4.  Ambly stoma  punctatum  (Linn).       The  Spotted  Salamander. 

Perhaps  few  salamanders  are  better  known  to  the  average  person 
than  the  Spotted  Salamander.  Its  general  body  color  is  black, 
marked  above  with  several  round,  yellow  spots  on  each  side  of  the 
broad,  depressed  body.  The  skin  contains  small  pores  through  which 
exudes  a  milky,  acrid  fluid.  In  the  head  are  found  two  or  three 
clusters  of  enlarged  pores.  A  distinct  groove  extends  along  the  back. 
There  are  usually  11  costal  grooves  and  sometimes  10.  Adults  aver- 
age 6  inches  in  length. 
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Fig.  4. — Structural  characters  of  the  Spotted  Salamander  (Amblystoma  punctatum): 
a,  dorsal  view  of  head ;  b,  ventral  view ;  c,  lateral  view;  d,  ventral  view,  mouth 
open.    About  natural  size. 

Original  Drawings,  from  the  Office  of  the  State  Zoologist. 

The  Spotted  Salamander  is  a  common  species  over  the  eastern  and 
central  portions  of  North  America.  Our  collection  includes  ex- 
amples from  twenty-six  counties,  representing  practically  all  sections 
of  this  State.    Doubtless  this  species  ocurs  in  all  the  counties. 


Allegheny  county Atkinson.  Dr.  D.  A.,    West  View. 

Allegheny   conn^,    Cniikshank,    Dr.    O.    F Swifisvale. 

Armstrong   coonty Honry,    Dr.  P.  J.,    Apollo. 

Berks  coonty,    Bortx.    Dr.   D.   W.,    Esterly. 

Berks  county,    Ludwlg,   A Temple. 

Blair  county, Young,  J.  S Hollidarsburg. 

Bradford   county, rraromer,    Mrs.    S.  M.,    QranTiUe  Snnunlt. 

Bradford   county Fay,    G.    P.,    Athens. 

Bradford   county,    Flemming,   B.,    Granville  Summit. 

Bradford   county,    Rlnjrer,    Mrs.    A Wyaluslng. 

Bradford   county,    Warburton,   G.   N Granville  Summit. 

Bucks  county,   Godshalk,  S.  Y.,   Perkasie. 

Bucks  coun^^   ^'an  Sant,    Belle,    George  School. 

Cambria  county,    Settlemyer,    C.    F.,    Wilmore. 

Cameron  county,    Blinzler,  John,   Emporium. 

Cameron  county,    Hellman,    Dr.   R.   P.,    Emporium. 

Centre  county,    Baker,    J.    D Philipsburg. 

Centre  county,    Hazel,   A.  J Madisonbnrg. 

Chester  county Clemenson,  Wm.  W Honeybrook. 

Clarion  county,    Rlyson  Camping  Party,    Blyson. 

Clearfield  county,    DoHaaa,  L.  F Shawville. 

Columbia  county,    Andrews.  C.  H.,    Beaver  Valley. 

Dauphin  county Maher,   John  J Wllliamstown. 

Erie  county Mixer,   B.   M.,    Waterford. 

Tiuserne  coupty,   Tampbell,   B.   W Wilkes-Barre. 

Luzerne  county,   Fink,   H.  L.,   Shicksbnrg. 

Luzerne  county,   Johnson,  F.  C,   Wilkes-Barre. 

Luzerne  county,   Wayne,  Jaa.,   Wilkes-Barre. 

McKean  conn^ Dickey,  J.  B Olivedale. 

McKean  county,  Young,  J.  C, Degolla. 

Monroe  county Gould,    C.   H.,    Effort. 

Northampton  county,    Davison.  Prof.  Alvin,   Easton. 

Northampton  coun^,    Walk,    B.   W.,    Pen  Argyl. 

Northumberland   county,    Grades,  John,    Shamokln. 

Perry  county,    Brlghtblll,   H.  A.,    Marahmn. 

Potter   county Rugaber,    Chas.   F.,    Galeton. 

Sullivan  county Wright,   B.   B.,    ParkesviUe. 

Susquehanna  county,    Brown,    N.   S.,    Springrille. 

Susquehanna  county Mosher.   J.  M New  Mlllford. 

Tioga  county Andrews.  F.  S Wellsboro. 

Tioga  county,    March.  J,  G T4iwrenceville. 

Wayne  county,    Bullock.   Wm.,    Honesdale. 

Wayne  county,    Merrigan,  John,  Starmcct. 

Wayne  county,    Quentin,    B Arid. 
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This  species  occurs  under  logs,  stones  and  decaying  matter  in  damp 
woods,  and  "sometimes  in  cellars  and  appears  to  be  nocturnaV' 
(Smith).  Late  in  March  or  early  in  April  the  adults  repair  to  ponds 
and  small  streams,  where  the  eggs  are  laid  in  a  gelatinous  mass 
much  like  that  of  frogs.  This  is  one  of  the  species  that  is  popularly 
thought  to  be  very  venomous,  but  it  is  perfectly  harmless,  as  are  all 
other  salamanders. 

As  with  the  preceding  species,  literature  reveals  practically  nothing 
on  the  food  habits  of  the  Spotted  Salamander.  Fifty-four  specimens 
were  examined  in  the  laboratory  of  this  office  and  of  these,  thirty- 
one  contained  food.  In  this  food  earthworms,  snails,  slugs,  spiders, 
thousand  legged  "worms",  crickets,  ground  beetles,  rove  beetles,  ants 
and  other  insects  play  an  important  part,  and  prove  clearly  the  bene- 
ficial effects  of  this  animal  in  regard  to  its  indirect  value  to  mankind. 

No.  5.    Amhlystoma  conspersum  (Cope).     The  Speckled  Salamander. 

The  Speckled  Salamander  is  of  a  lead  color  with  yellow  spots 
distributed  along  the  sides  in  one  or  two  series.  Unlike  the  preceding 
there  is  no  dorsal  groove  and  the  skin  is  smooth  and  the  body  slender. 
This  is  a  small  species. 

It  is  found  from  Pensylvania  to  Georgia  (Jordan)  but  appears  to 
be  so  irare  or  of  such  casual  occurrence  that  little  is  known  or  written 
of  it.  We  have  no  specimens  in  our  collection.  Collectors  are  es- 
pecially invited  to  watch  for  it  and  send  us  specimens. 

No.  6.  Amhlystoma  tigrintim  (Green).        The  Tiger  Salamander. 

This  conspicuously  marked  salamander  is  also  known  as  the  Tiger 
Triton.  The  prevailing  color  is  dark  brown,  with  usually  many  ir- 
r^ular,  yellow  blotches,  which  sometimes  are  arranged  in  cross 
bands.  The  body  is  thick  and  strong.  Some  individuals  are  much 
lighter  in  color  than  others,  but  the  spotted  character  is  quite  con- 
stant.   Adults  attain  a  length  of  eight  inchea 

The  Tiger  Salamander  is  found  from  New  England  to  Minnesota 
and  Southward,  common  (Jordan) ;  the  entire  United  States  and 
Southern  Canada,  Northern  and  Central  Mexico  (Ditmars).  We  have 
not  secured  any  examples  of  this  species  from  Pennsylvania. 

This  species  is  nocturnal  and  hides  during  the  day  in  burrows, 
under  logs  and  other  places  of-  concealment.  The  larvae  are  said  to 
become  terrestrial  in  late  summer  when  about  six  months  of  age, 
but  they  are  known  to  be  quite  irregular  in  this  respect.  Indeed, 
this  irregularity  has  caused  some  confusion,  so  that  the  aquatic 
forms  have  been  given  various  names.  Adverse  weather  conditions 
retard  the  development  so  that  some  individuals  linger  in  the  water 
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and  in  this  larval  form  are  said  to  breed  and  deposit  eggs.  The  re- 
tiring habits  of  this  species  account,  no  doubt,  for  the  fact  that  we 
have  received  no  specimens  from  residents  of  this  State.  We  shall 
be  glad  to  receive  specimens  at  any  time  and  incorporate  the  results 
of  their  study  in  our  Second  Report  on  Salamanders  when  prepared. 
On  account  of  this  absence  of  material  we  are  unable  to  offer  from 
our  investigations  any  information  about  the  food  of  this  species. 
In  this  connection,  the  reports  of  others  are  interesting.  "In  captivity 
they  have  been  found  to  feed  on  small  frogs"  (Fowler).  "They  prey 
upon  insects  and  worms,  and  even  attack  larger  creatures,  when  with- 
in reach"  (Ditmars).     "Larva?  and  animal  food"  (Cope). 

No.  7.    A mhly stoma  jeffersonianum  (Green),   Jefferson's  Salamander. 

Jefferson's  Salamander,  also  known  as  the  Granulated  Salamander, 
is  recognized  by  its  olive  brown  or  blackish  color,  usually  varied  with 
pale  or  bluish  spots.  Some  specimens  are  uniformly  plumbeous.  The 
head  is  small  and  the  eyes  are  situated  far  back  on  it.  The  body  is 
slender  and  bears  12  costal  grooves.  This  species  is  quite  variable 
in  color  and  size,  which  ranges  from  5  to  8  inches  in  length.  There 
are  two  distinct  tubercles  on  the  sole  of  the  foot. 


Pig  5.— Structural  characters  of  Jefferson's  Salamander  (Amblystoma  jeffersonia- 
num):  a,  dorsal  view  of  head:  b,  ventral  view;  c,  lateral  view.  About  three- 
fifth  times  natural  size. 

Original  Drawings,  from  tlie  OflQce  of  the  State  Zoologist. 

This  form  is  represented  in  our  collection  by  five  examples  from 
as  many  counties  of  Pennsylvania.  These,  as  will  be  seen,  are  located 
in  four  distinct  parts  of  the  State,  a  fact  which  would  indicate  that  the 
species  occurs  undoubtedly  in  adjacent,  if  not  in  all  intervening 
counties.  "It  is  found  from  Virginia  to  Indiana  and  northward; 
common"  (Jordan). 


Bedford   county Shaffer,   O.   N Hyndman. 

M^n,^   ^uu^:  Gleoggler     Ben V'Ximt 

Mercer  county Beaver,    R.   C, GreeorlUe. 

Northampton  county.    gf.'^&n  ^S'*  ^*''^°'    M^SSiran 

-ry  county BrlghtbiU.    H.   A Marshnin. 
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Of  the  five  specimens  we  received,  the  stomach  of  but  one  contained 
any  food,  and  that  was  identified  (with  doubt)  as  snails.  We  find  no 
reference  in  literature  to  the  habits  or  food  of  this  species.  More 
specimens  are  needed  for  further  studies. 

FAMILY   IV.    PLETHODONTIDJE.    THE   RED-BACKED   SALAMANDERS. 

The  species  of  Plethodontidai  have  a  coarse  brush  of  teeth  situated 
on  the  parasphenoid  and  directed  backwards.  The  tongue  is  small 
and  attached  by  a  central  portion  known  as  the  pedicel,  but  is  free 
along  the  margin.    This  is  our  largest  family  of  salamanders. 

STRUCTURAL  KEY  TO  THE  SPECIES  OF  FLETHODONTID^E . 

A.  Tongue  attached  by  a  band  running  from  its  central  or  posterior 
pedicel  to  the  anterior  margin  (see  Figs.  6  and  8). 

a.  Toes  4-4  (4  on  the  front  feet  and  4  on  the  hind  feet)   (See 

Fig.  6.) 
a\    Brown  above,  snout  yellow;  whitish  below,  with  ink-like 
spots;  body  short;  tail  slender;  skin  of  back  with  de- 
pressions resembling  scales;  costal  grooves  13.    Length 
2i  inches. 

No.  8.    Uemidactylium  scntatum,  page  92. 

b.  Toes  4-5  (4  on  the  front  feet  and  5  on  the  hind  feet.)  (See 
Fig.  7). 

a'.  Costal  grooves  16  to  18;  plumbeous  above,  often  with  a 
broad,  brownish  red,  dorsal  band;  belly  marbled;  body 
very  slender ;  tail  cylindric ;  length  3^  inches. 

No.  0.     Plethodton  cinercus,  page  93. 
b'.     Costal   grooves   14;   black,   usually   with   bluish-white 
blotches  and  specks;  stout;  tail  rounded;  length  5  to 
7  inches. 

No.  10.     Plethodon  glutmosiis,  page  96. 

B.  Tongue  free  all  around ;  attached  by  central  pedicel  only ;  toes  4-5, 
all  free  (see  Fig.  9). 

a.    Costal  grooves  13  or  14. 

a\  Tail  scarcely  as  long  as  rest  of  body,  rounded  at  base, 
not  finned.  Yellowish  or  purplish  brown  above,  marked 
with  irregular,  gray  blotches.  Costal  grooves  14 ;  length 
6  inches. 

No.  11.  Gyrinophilus  porphyriticus,  page  97. 
h\    Tail  about  as  long  as  rest  of  body;  yellow  with  a  dark 
line  along  each  side  of  back;  belly  unspotted;  costal 
grooves  14,  rather  faint ;  length  3  inches. 

No.  12.    ^plerpes  hilineatus^  page  98. 
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c'.  Tail  li  to  2  times  as  long  as  tiie  rest  of  the  body ;  orange 
yellow;  back  and  sides  with  many  irregular,  small, 
black  spots;  median  dorsal  series  of  spots;  belly  spot- 
less: length,  5  inches. 

No.  13.    Spelerpes  longicauda^  page  100. 

b.  Costal  grooves  15  to  17;  tail  rounded  at  base,  not  keeled; 
vermilion  red,  with  numerous,  crowded  faint  dark  spots; 
head  wide ;  tail  shorter  than  body ;  length  6  inches. 

No.  14.    Spelerpes  ruber ,  page  101. 

DISCUSSION  OF  THE  PLETHODONTIDJB  BX  SPECIES. 

No.  8.    Hemidactylium  scutatum  (Bchlegel).     The  Fo«r-toed  Sala- 
mander. 

As  its  name  implies,  this  species  has  four  toes  on  each  foot.  The 
coloration  is  brown  above.  The  snout  is  yellow  or  ochraceous  tinted. 
The  body  is  short  and  whitish  below,  with  ink-like  spots;  has  13 
costal  grooves,  and  the  tail  is  slender.  The  total  length  averages 
2i  inches. 


Fig.  6. —Structural  characters  of  the  Four-toed  Salamander  (Hemidactjiium  scuta- 
turn):  a,  dorsal  view  of  head;  b,  ventral  view;  c,  lateral  view;  d,  fore  foot;  e, 
hind  foot;  f,  ventral  view  of  head,  mouth  open.  About  three  times  natural 
size. 

Original  Drawings,  from  ttie  Office  of  tbe  State  Zoologist. 
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Plate  IV,  Fig.  1.— Dorsal  view  of  the 
Blotched  SalamandEr  (Ambly stoma  opa- 
cum),  showing  the  costal  grixiTes.  About 
natural  size.  PhutoEri<|>hvd  in  tbe  oflici' 
of  E    A     Surface,   l^i-onomic  Zoolngiat. 


Plate  IV,  Pte.  2.-I.ateral  view  of  tbe  Red-backed  Sala- 
maDder  (Plethodon  einereua).  Slight!;  less  than  nat- 
ural size.  Photographed  in  the  office  of  H.  A.  Sur- 
face, Economic  Zoologist. 
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This  species  occurs  throughout  the  entire  eastern  portion  of  the 
United  States,  but  appears  to  be  very  local  and  rare  in  its  distri- 
bution. We  have  but  two  specimens,  which  are  from  Wayne,  Dela- 
ware County. 

It  is  said  to  occur  under  logs  in  upland  situations,  and  to  be  strictly 
terrestrial  (Fowler).  "Inhabits  timbered  regions,  where  it  hides 
under  logs  and  stones  in  scattered  companies"  (Ditmars). 

Of  the  two  specimens  we  received,  the  stomach  of  one  contained 
spiders,  Spring  Tails,  Drosophilid  flies,  Homopterous  bugs  and  unde- 
termined insects.  Although  this  information  is  so  limited  as  to  be 
insuf9cient  in  defining  the  food  of  this  species,  it  does  give  some  defi- 
nite insight  into  its  diet,  and  proves  its  insectivorous  habits  and  possi- 
bility in  aiding  to  check  an  insect  outbreak. 

No.  9.    Plethodon  cinereus  (Green).   The  Red-backed  Salamander. 

This  Red-backed  species  is  known  under  a  variety  of  names,  such  as 
Gray  Salamander  and  Dapple  Salamander,  all  of  which  are  suggested 


Fig.  7. — Structural  characters  of  the  Red-backed  Salamander  (Plethodon  cinereus); 
a,  dorsal  view  of  head;  b,  ventral  view;  c,  lateral  view;  d,  hind  foot,  e,  fore 
foot.    About  three  times  natural  size. 


Original  drawings  from  the  Office  of  the  State  Zoologist. 
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by  its  color.  This  is  defined  as  plumbeous  above,  often  with  a  broad, 
reddish,  dorsal  band,  but  it  should  be  remembered  that  it  is  not  always 
**red-backed."  The  belly  is  marbled;  there  are  16  to  18  costal  grooves; 
the  fore  feet  bear  four  toes  and  the  hind  feet  five;  the  tail  is  cylin- 
dric,  and  the  slender  body  averages  3^  inches  in  length. 

This  species  occurs  throughout  the  Eastern  United   States.     It 
is  common  tkroughout  Pennsylvania,  as  shown  by  the  list  below: 


Adams  county,    Barnes,    W.   A Gettysburg. 

Adams  county,    MacMillan,   D.  K Zora. 

All<>Kbeny   county,    Brumbaugb,  O.,   Wilklnsburs. 

AUeshcuy   county Ooucb,  Witmer Carnegie. 

Allegheny   county Crulkshank,    Dr.    O.    P., Swlssrale. 

Allegheny   county Grof,  J.  L 

Beftver  county,   McClelland,  J.  W New   Brighton. 

Berks  county,    Becker,    W.   D.,    Fleetwood. 

Berks  coun^,    Gruber,  C.  L Kutstown. 

Berks  county Lelbelsperger,    I.   H Fleetwood. 

Berks  county Frets,    H.  W.,    Allentown. 

Berks  county Rauck,  H.  H Joanna. 

Bradford   county,    Lewis,   W.  B Rummerfleld. 

Bucks  county,   Bewley,   A.  F Forest  Grove. 

Bucks  coun^,   Bewley,  Anna  K.,   Forest  Grove. 

Bucks  county Buckman,   A.  W Doylestown. 

Bui^ks  county,   Kreiss.   P.  L Benjamin. 

Butler  county Woodring,  W.  O.,    Cbicora. 

Cambria  county,    Frank,   B.,    Johnstown. 

Clirbon  county Bolt,    w.  B Weissport. 

Chester  county,    Lawrence,  John,   Goatesvllle. 

Chester  county,    Paxson,  O.  8.,   Devon. 

Chester  coun^,    Robinson,   Miss  M.,    Paoli. 

Clarion  county Arnold,   F.  M Clarion. 

Cumberland  county,    Zool.  Office  Attaches,    Bnola. 

Cumberland  oonn^,    Zool.  Office  Attaches,    Gamp  Hill. 

Cumberland  county SSool.  Office  Attaches,    New   Cumberland. 

Dauphin    county,    Anderson,  Chas.,  Harrlsburg. 

Dauphin    coun^ Carruthers,  D.,  Harrlsburg. 

Dauphin    county,    Good,  B.  G.,    Harrlsburg. 

Dauphin    coun^ MacMillan.  D.  K Dauphin. 

Dauphin    county,    Solt,  N.  B , Weissport. 

Dauphin    ooun^,    Zool.   Office  Attaches,    RockviUe. 

Delaware  county,    Dickson,  W.  C,   Wayne. 

Delaware  coun^,    Hoopes,  P.  R.,   Wayne. 

Delaware  county Satterthwaite,  O.  P.,   Wawa. 

Erie  county Gilbert,    8.    W Waterford. 

Franklin  county,   Hardy,  John  J., Mont  Alto. 

Franklin  county,   DeLong,  C.  Aubrey,   Mont  Alto. 

Fulton  county,    Jackson,   Robt.  B.,    McConnellsburg. 

Huntingdon  county,    Swope,    L    P Hunting<|on. 

Indiana  county,   Wehrle,   R.   W.,    Indiana. 

Lancaster  county Bby,   D.   H ML   Joy. 

Lancaster  county Mayer,    Geo.  C,    Elicabethtown. 

I^iancaster  county,   Mayer,  Dr.  I.  H.,   Willow  Street. 

Lebanon  county Bassler,  Harvey Myerstown. 

Lebanon  county,  Kreider,  A.  S.,   Annville. 

Lucerne  county,   Campbell,   E.   W.,    Wilkes-Barre. 

Lycoming  county,    Spencer,  Douglas WiUiarasport. 

Monroe  county,  Allegar,  I.  L.,   •. Shawnee. 

Montgomery  county,   Freed,   J., Perkasle. 

Montgomery  coun^,   King,   Helen  D.,    Bryn  Mawr. 

Montgomery  county,    Lutx,   Frank Morristown. 

Montgomery  conn^ Neithamer,   Fred,    Ringing  Rock. 

Montgomery  county,    Rutter, Perkasle. 

Montgomery  county,   Schneider,    H.   W.,    Pottstown. 

Montour  county,    West  W.  O.  G.,    Danville. 

Northampton  county,    Donnelly,   Chas.,    Easton. 

Northampton  county,    Greene,   John  W.,    Easton. 

Northampton  county,    King,    Wilbur  L.,    Bethlehem. 

Northampton  county,    Kinney,    Ira  L.,    Portland. 

Northampton  county,   Richards,  Chas Raston. 

Perry  county Brlghtblll,   H.  A Marshrun. 

Perry  county Shumaker,    Alton   J.,    Blain. 

Philadelphia  county,   Keeney,    S.   D Philadelphia. 

Philadelphia  county Miller,   R.   F.,    Frankford. 

Philadelphia  county,   Onderdonk,   Elmer,    Philadelphia. 

Tioga  county Hulslander,    Harry   P.,    Malnesburg. 

Warren  county,    Cartwright,   B.   W., Grand  Valley. 

Warren  county,    Whitcomb,  Miss  F.,   - Corydon. 

Wayne  county,    Bullock,  W.  H., Honesdale. 

Wyoming  county,    Wells,   R.  C, Mesboppen. 

York  county Donleay,  LeRoy,    Btters. 

York  county, MacMillan,   D.   K.,    Pigeon  Hills. 

York  coun^ Resser,   B.  8 Yoric. 
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It  is  entirely  terrestrial,  and  is  said  never  to  occur  in  water  but 
lives  under  logs  and  stones  in  forests.  Some  authors  report  having 
found  it  in  open  fields.  It  is  nocturnal  and  very  active,  quickly  dis- 
appearing among  the  decaying  vegetation  or  other  lose  material  when 
disturbed  in  its  hiding  place. 

The  eggs  are  deposited  under  stones,  moss,  on  bark  of  decaying 
trees,  in  clusters  of  five  to  ten  or  more.  The  young,  which  are  pro- 
vided with  gills,  which  they  lose  in  a  few  days,  often  resemble  the 
parents  very  closely  in  markings. 

Its  food  is  reported  to  consist  of  "insects  and  their  larvae"  (Fowler, 
Cope),  and  small  snails  (Smith).  The  analysis,  in  our  laboratory, 
of  the  stomach  contents  of  260  specimens  showed  principally  snails, 
earthworms,  spiders,  mites,  thousand-legged  "worms,"  insect  larvse 
and  adult  insects,  of  which  ants  formed  a  large  part.  This  shows  its 
adaptability  to  different  surroundings  and  food  conditions. 


Fig.  8. — Structural  characters  of  the  Slimy  Salamander  (Plethodon  glutinosus):  a, 
front  view  of  head;  b,  dorsal  view;  c,  lateral  view;  d,  ventral  view;  e,  same, 
mouth  open.    About  three  times  natural  size. 

Original  drawings  from  tbe  Office  of  the  State  Zoologlat. 
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No.  10.  Plcthodon  glutinosus  (Green).    The  Slimy  Salamander. 

This  common  species  is  known  by  several  names  such  as  Slimy, 
Sticky,  Blue-spotted,  and  Gray-spotted  Salamander.  It  must  not  be 
inferred  from  its  name  that  it  is  the  only  one  that  is  "slimy."  The 
general  color  is  black,  blotched  and  specked  with  bluish-white.  The 
stout  body  has  14  costal  gi'ooves,  and  measures  from  5  to  7  inches 
in  length.  The  tail  is  rounded,  and,  unlike  the  preceding  species, 
tlie  inner  fingers  are  well  developed. 

It  is  found  throughout  the  Eastern  United  States  (Jordan).  In 
Pennsylvania  it  is  justly  to  be  regarded  as  one  of  our  commonest 
species,  as  shown  by  our  collection,  which  contains  170  examples 
from  32  counties: 


Adams  county.    MaoMillan,   D.   K.,    Zora. 

Allegheny  county,    Atkinson,    Dr.   D.    A WestriUe. 

Allegheny  county,    Bnimbaugh,   C.  T Wklklnsbois. 

Allegheny  county,    Cruikanank,    O.   P Swissrale. 

Allegheny  county Van  Ostrand,   H.  T Grafton. 

Armstrong  coun^, McGlnnia,   W.,   Parkers  Landing. 

Beaver  county Fiddler.  T.  J.,   New   Brighton. 

Beaver  county,   Mansfield,  I.  F Beaver. 

Berks  county,   Gruber,  0.  L.,   Kutstown. 

Berks  county,    Miller,   H.  R Robeaonla. 

Berks  county Freston,   A,  W Wemersrille. 

Butler  county Gulson,  T.  A.,   Chicora. 

Cambria  county, Brubaker,    F.   M.,    Johnstown. 

Cambria  coun^,    Seaman,  B.  S.,   Wilmore. 

Centre  county,    Goss,  A^   Port  Matilda. 

Cumberland  county Zot>l.  Office  Attaches,    Bnola. 

Dauphin  county Buffington,  N.  B.,   Lykens. 

Dauphin  county Frew,  Thos WlUUmstown. 

Dauphin  county,    Good,  B.  O.,   Harrisburg. 

Dauphin  county,    Keboch,  F.  ».,    Williamstown. 

Dauphin  county,    Werdt,   Elmer Williamstown. 

Dauphin  coun^,    Drich,   D.  Cy    Penbrook. 

Dauphin  county,   Zool.  Office  Force,   Dauphin. 

Dauphin  county,    Zool.  Office  Force,   KockviUe. 

Brie  county Mixer,    B.   M Union   City. 

Fayette  county,   Lange,  W.  H.,   Belle  Vernon. 

Forest  county,    Jenson,   R.   E.,    Starr. 

Franklin   county Delong.  O.  A Mont  Alto. 

Franklin  county,    Hardy,    John,    Mont  Alto. 

Franklin  county,    Hopkins,  B.  D.,    Mercersbmv. 

Fulton  county Jackson,   B.   L MrOonnellsbnrg. 

Fulton  county I'almer,    A.  0.,    Warfordsborg. 

Huntingdon  county,    Black,   J Huntingdon. 

Indiana  county Montgomery,  D.  E Shel«cta. 

Indiana  county,    Wehrle,  R.  W.,    Indiana. 

Jefferson   county,    Moore,   A.   B Port  Matilda. 

Lycoming  county Spencer,    Douglas,    WilUamsport. 

Monroe  county Allegar,  I.  L.,    Shawnee. 

Montgomery  county,    Gettahalk,    O.   8.,    Rahns. 

Montour  county,  West,   H.  K.,    Danville. 

Montour  county,  West.  Mrs.   G.  B Danville. 

Northampton  county,    King,   W.   8 Bethlehem. 

Northampton  coun^,    Richards,    C Baston. 

Perry  coun^ Brightbill,   H.  A.,    Marshrun. 

Perry  county Showaltcr,   C.  E Landisburg. 

Perry  counO^ Shumaker,  A.  J.,   Blain. 

Somerset   county Kftchman,  W.  H.,  Mversdale. 

Susquehanna  county Gere,  C.  B.,   Kingsley. 

Union    county,    Gr»ve,    M.   J Millmont 

Venango  county Sims,    Geo.   B Cherrytrec. 

Washington  county,  Couch,   Merle Canonsburg. 

Washington  county,  Conch.    Jos.,    Canonsburg. 

Westmoreland  county Tomson,    Jas Vandergrift. 

Wyoming  county,    Buer,    Gilbert Meshoppen. 

Wyoming  county,    Swartxwood,    Ira,    Falls. 

York,   county,    Resser,    B.   8.,    York. 

York,   county,    Zool.   Office Peach  Bottom. 


It  prefers  hilly  or  moutainous  country,  and  especially  rocky  situa- 
tions, where  it  likes  to  seclude  itself  under  stones,  among  leaf  mold, 
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and  fallen  logs.  It  is  chiefly  terrestrial  in  its  habits.  When  handled 
it  attempts  to  bite,  and  exudes  a  slimy  or  sticky  mucus  through  the 
pores  of  the  skin.  It  is  not  venomous,  but  this  exudation  is  acrid  or 
offensive  to  animals  that  would  take  it  into  their  mouths. 

It  is  implied  by  Fowler  that  this  species  lays  its  eggs  in  damp  places 
on  land  and  the  young  quickly  lose  the  branchiae,  or  gills,  as  does- 
Plethodon  cinereus. 

Of  170  specimens  received  and  examined,  the  stomachs  of  125 
contained  food.  This  consisted  of  earthworms,  snails,  spiders,  thou- 
sand-legged "worms,",  and  insects  and  their  larvae.  A  more  detailed 
idea  of  the  insect  food  can  be  derived  from  the  table  of  stomach  con- 
tents. 

No.  11.  Oyrinophyilus porphyriticus  (Green).  The  Purple  Salamander. 

The  so-called  Purple  Salamander  is  yellowish  or  purplish  brown 
above,  irregularly  blotched  with  gray.  The  head  is  broad,  and  the 
tail,  which  is  rounded  at  the  base,  is  not  finned.  There  are  14  costal 
grooves.  In  this  genus  (Oyrinophilus)  and  the  following  one  (8pe- 
lerpes)  the  tongue  is  free  all  around,  being  attached  by  the  central 
pedicel  only.  The  fore  feet  have  four  toes  and  the  hind  feet,  five. 
Adults  average  6  inches  in  length. 


Fig.  9. — Structural  characters  of  the  Purple  Salamander  (Gyrinophilus  porphyriti- 
cus): a,  dorsal  view  of  head;  b,  ventral  view;  c,  lateral  view;  d,  ventral  view, 
mouth  open;  e,  front  view.    About  natural  size. 

Oiiginal  drawings  froip  the  Offlof  of  tbe  State  Zoologist. 
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The  species  is  found  in  the  eastern  section  of  the  United  States, 
where  it  prefers  mountainous  situations.  Our  collection  consists  of 
71  specimens,  from  27  counties,  as  follows: 


Allegheny  county Cruikshank,    Dr.   O.   F.,    Swissvale. 

Allegheny   connty Grof,    J.   L.,    Pittsburgh. 

Armstrong  county,    Beers,   P.   P.,    Dayton. 

Berks  county,    Gruber,    C.   T., Kutztown. 

Bradford  county Warburton,    G.   W Granville  Summit. 

Cambria  county.    Seaman,    A.    F.,    Wilmore. 

Carbon  county Solt,    N.   B.,    Welssport. 

Clearfield  county,    Hurd,    W.   B^    Lajose. 

Cumberland  county.   Zool.   Office  Force Enola. 

Dauphin  county, Host,    Edna, Willlamstown. 

Dauphin  county MacMillan,    D.    K Dauphin. 

Dauphin  county, Sober,    Miss Harrlsburg. 

Dauphin  county,    .Williamson,    H.,    Harrlsburg. 

Fulton  county,    Jackson.    R.   L McConnellsburg. 

Indiana  county,    .., Smith,   H.  E.,    Indiana. 

Indiana  county,    Wehrle,    R.   W.,    Indiana. 

Jefferson   county,    Sehuckers,   W.   H ReynoldsviUe. 

Jefferson    coun^ Mitchell,    T.    A Punxsutawney. 

Juniata  county,    Hakenberger,    Melissa Mifflintown. 

Lehigh  county,    PretsB,    Harold  W Allentown. 

Lycoming   courity t    Winner,    W.   G. ,    Calvert. 

Montour  county,    West.    Mrs.    O.    G.,    ...  Danville. 

Northumberland   county,    Foulk,  H.  P.,    Asherton. 

Perry  county Brightbill,   H.  A., Marshrun. 

Perry  county,    Collender,  Geo.,   Duncannon. 

Perry  county,    — Irvine,  W.  T.,    Loysville. 

Philadelphia  county,   Miller,    Richard,    Bustleton. 

Potter  county,    .* Beebe,   Miss  A.,    Odin. 

Potter  county,    Dietterlcb,   C.  B.,    Westplke. 

Susquehanna  county,    Bumel,   T.   B.,    Auburn. 

Tioga  county,    Mulford,   B.   R Wellsboro. 

Warren    county Hartzell,   F.  B Warren. 

Washington  county,    McCurey,  W.  T.,  Crothers. 

Wayne    county,    Bullock,  W.  H Honesdale. 

Wayne    county Dix,   A.  R Island  Pond. 

Wayne   county Hall,  R.  W Waymart. 

Westmoreland  county Book,  T.  G New   Alexander. 

Westmoreland  county Myers,  R.   I Welty. 

Wyoming  county,    , Swartzwood,    Ira,    Falls. 


It  is  aquatic  and  prefers  still  water  such  as  is  found  in  swamps  and 
springs.  It  occurs  also  in  "moist  land  under  logs  and  in  damp  woods." 
(Smith).  Prof.  Cope  states,  "This  is  the  only  one  of  our  eastern  sal- 
amanders which  attempts  self  defense.  It  snaps  fiercely  but  harm- 
lessly, and  throws  its  body  into  contortions." 

Of  a  confined  specimen  W.  H.  Smith  writes  (in  Geological  Survey 
of  Ohio),  "it  appeared  healthy  for  a  year,  and  lived  on  flies."  Of  71 
stomachs  examined  in  the  laboratory  of  the  Economic  Zoologist,  26 
contained  food.  This  was  made  up  of  earthworms,  snails,  undeter- 
mined Crustacea,  spiders,  thousand-legged  "worms",  fly  larvae  and 
ground  beetles  principally.  This  is  the  first  published  statement  that 
is  definite  in  regard  to  the  food  of  this  species. 

No.  12.  Spelcrpes  hilineatus  (Green).      The  Two-lined  Salamander. 

The  specific  name,  ^'hilineatus,''  (meaning  two-lined)  is  applied  to 
this  species  for  the  same  reason  as  the  common  name,  namely,  the 
yellow  body  is  marked  by  a  dark  line  extending  along  each  side  of 
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the  back.  The  under  parts  are  unspotted.  The  body  bears  14  faint 
costal  grooves.  The  total  length  is  about  3  inches,  of  which  the  tail 
forms  one-half. 


Fig.  10.— Structural  characters  of  the  Two  lined  Salamander  (Spelerpes  bilineatus): 
a,  dorsal  view  of  head ;  b,  ventral  view;  c,  lateral,  view;  d,  ventral  view, 
mouth  open.    About  three  times  natural  size. 

Original  drawings  from  tbe  Offlce  of  the  State  Zoologist. 

The  Two-lined  Salamander  occurs  from  Maine  to  Wisconsin  and 
southward  (Jordan) ;  it  is  very  abundant  in  Pennsylvania  and  extends 
its  range  with  decreasing  numbers  to  Maine  (Cope).  Nineteen  coun- 
ties contributed  specimens  to  our  collection,  as  follows: 


Adams  county MacMllIan,    D.    K., 

Bedford   counO't    Lee,    R.    P.,    

Berks  county Schoener.    R.   E. ,    ... 

Chester  county,    Paxson,   O.   G 

Dauphin  county,    Zool.  Office  Attaches, 


Zora. 

Bedford. 

Stouchsburg. 

Devon. 

Higbspire. 


Franklin  county, Hardy,   Jno.,    Mont  Alto. 

Indiana  courty, Wehrle,    R.   W.,    Indiana. 

Lancaster   county,    Mayer,    Dr.    I.    H.,    Willow  Street. 

Lebanon  county,    Bassler,    Harvey,    Myerstown. 

Lehigh  county,    Pretz,   Harold  W Allentown. 

Mercer  county, O.   High  School,    Greenville. 

Montgomery  county King,    H.   D. ,    .  .s Bryn  Mawr. 

Northampton  county King,    Wilbur,    Bethlehem. 

Perry  county,    Brlghtbill,   H.  A. ,    Marshrun. 

Perry  county,    Showalter,   C.  B. ,    Landlsburg. 

Philadelphia   county,    Harker,   fl Westtown. 

Philadelphia   county,    Onderdonk,    Elmv,    Philadelphia. 

Susquehanna  county,    Shaver,    K Ararat. 

Tioga  county,    ^ Andrews,   F.  8.,    Wellsboro. 

Warren  county Hartzell,    F.    B., Warren. 

York  county,    MacMlUan,   D.  K Pigeon  Hills. 


This  species  is  occasionally  found  under  stones  in  decaying  matter 
in  woodlands  and  prefers  moist  conditions.    Shallow  depths  of  water, 
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such  as  brooks,  are  the  places  most  favorable  for  it.  When  the  con- 
cealing stones  are  removed,  the  exposed  creature  becomes  very  active 
and  hurriedly  wriggles  under  a  new  cover. 

The  larvae  are  aquatic,  and  when  practically  the  size  of  adults, 
their  metamorphosis  generally  takes  place,  and  they  become  air- 
breathing  forms. 

Reference  to  the  Table  of  Stomach  Contents  shows  that  we  found 

the  food  of  the  Two-li^ed  Salamander  to  consist  of  spiders,  mites, 

thousand-legged  "worms,"  undertermined  insects,  Hemiptera,  Homop- 

tera,  flies,  beetles  and  their  larva?.  Rove  Beetles  or  Staphylinidae, 
Chalcis  flies,  and  an  undetermined  salamander.    This  is  an  extensive 

proven  list,  showing  remarkable  variation  and  adaptability  of  the 

species  to  a  variety  of  conditions. 


No.    13.      Spelerpes    longicauda    (Green).   The  Cave  or  Long-tailed 
Salamander. 

The  Cave  Salamander  is  very  conspicuous  because  of  its  orange 
yellow  color,  which  is  varied  on  the  back  and  sides  with  many  irregu- 


Fig.  11.— Structural  characters  of  the  Cave  or  Long-tailed  Salamander  (Spelerpes 
longicauda):  a,  dorsal  view  of  head;  b,  ventral  view;  c,  lateral  view;  d,  ven- 
tral view,  mouth  open.    About  three  times  natural  size. 

Original  drawing  from  the  Office  of  ttie  State  Zoologist 


I'latp  V,  Fif;  1.— Dorsal  vinw  of  the  Spotted  SalRmonder  (Amblrstoma  punctatum), 
Hhowine  the  costal  grooves.  About  natural  size.  Fbotographed  id  the  office 
of  H.  A.  Surface,  Economic  Zoologist. 


Plate   V,    Fig.    2.— Dorso-Iateral    ' 
punctatum).    About  natural  siz 

EcoDomic  Zoologist. 


Plate  VI,  Fig.  I .— Dorso-lateral  view  of  the  Slimy  Salamander  (Fletbo- 
don  Klatinosus) .  About  three-fourths  natural  dze.  Photograpbed 
in  the  office  of  H,  A.   Surface,  Economic  Zoologist 


Plate  VI,  Fiff.  2.— Dorsal  view  of  the  Purple  Salamnnder  (GyrinophiluH 
porphyriticus) ,  showing  the  costal  grooves.  Slightly  larger  than 
natural  size.  Photographed  id  the  office  of  H.  A.  Surface,  r 
Zoologist. 
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lar,  small,  black  spots,  of  which  there  is  a  median  dorsal  series.  The 
belly  is  spotless,  while  the  keeled  tail  is  spotted  or  bai  red  with  black. 
Adults  aveiage  5  inches  in  length.  As  with  othei-  species  of  the  genus 
Spelerpes,  there  are  about  13  or  14  costal  giooves. 

It  is  found  in  the  United  States  from  Maine  to  Minnesota  and 
south  waid  (Jordan),  and  is  pietty  well  distiibuted  over  Pennsylvania. 
Our  collection  includes  specimens  from  18  counties,  as  follows: 


Adams    cuunty,     MacMlllan,    D.   K.,    Zora. 

Allegheny    county,    rruiksbaok.    Dr.   U.    F ^wlssyale. 

Allegheny   county,    Walker,   Dr. ,    Carnegie. 

Berks    county,     drum,   W.   H.,    Ilumtmrg. 

Berks    county,     Llurtline,    E.    H Spriugville. 

Bradford   county,    (ireen,    C    X.,    Troy. 

Cambria  county Brubaker,    P.   M.,    Johnstown. 

Carbon  county,    Soil,   N.  E Welssport. 

Dauphin  counqr,    Sober,    Miss,    liarrisburg. 

Dauphin  county Zool.   Office  Attacbes Dau|»Uin. 

£*ulton  county,    Morton,    W.   D.,    MrCounellsburg. 

Indiana  county,    Baker,    H.   B.,    ludiana. 

Indiana  county,    Brumlmugb.    L.,    Wilkinsburg. 

Lancaster  county,   Hei«ernian,   J.   J.,    Lititx. 

Lawrence  county,    Clark.   Dr.   K.   B.,    Volan. 

Lebanon  county,    lius^Ur,   H.,    Myerstown. 

Lebanon  county,    Keatb,    J.    M.,    Sr!iai'n(*r:<town. 

Luzerne   county,    Campbell,    E.   W.,    IMtthton. 

Montour  county,    West,    W.    O.    G Dunville. 

Somerset  county Bowman,    D.    U,,     Manee. 

Venango  county,    Bean,    T.    S.,    Emlenton. 

Wastiington   county,    Couch.    Jos.,     Canonsburg. 

Wastdngton   county Couch,    Jos Hickory. 


The  Cave  Salamander  is  so  called  because  it  is  found  abuiKlantiv 
in  certain  caves,  notably  in  Indiana  and  Kentucky.  It  has  a  stiong 
liking  for  such  situations,  and  in  their  absence  contents  itself  with 
living  in  iissuies  in  rocks  or  in  rocky  ground.  These  atloid  damp 
situations  especially  suitable  to  it.  It  is  not  an  active  creature,  and 
is  said  to  be  rather  nocturnal  in  its  habits. 

Our  records  sliow  that  of  the  52  specimens  we  received,  the  stomachs 
of  45  contained  food.  This  consisted  of  spiders,  mitos,  pseudo-scor- 
pions, thousand-legge<l  "woims'',  various  forms  of  insects,  and  vege- 
table matter,  such  as  grass.  The  reader  can  gain  a  more  detailed 
idea  of  the  nature  of  the  insect  food  by  consulting  the  table  on  page 
134. 


No.  14.  Spelerpes  ruber  (Daudin).    The  Red  Salamander.' 

The  Red  Salamander  is  known  by  a  gieat  variety  of  common  names, 
such  as  Red  Triton,  Red  Lizard,  and  Spi  ing  Lizard.  The  incorrect 
term  of  "lizard"  is  perhaps  moie  often  applied  to  this  species  than  to 
any  otlier.  The  en  or  of  the  application  has  been  shown  in  the  in- 
troduction. 

This  creature  is  veimilion  red  in  color,  with  numerous  crowded, 
faint,  dark  spots.  The  head  is  wide  and  the  tail  is  as  long  as  the 
body.    Adults  reach  a  length  of  six  inches. 
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Fig.  12.— Structural  characters  of  the  Red  Salamander  (Spelerpes  ruber):  a,  dorsal 
view;  b,  ventral  view;  c,  lateral  view;  d,  ventral  view,  mouth  open.  About 
1 1-3  times  natural  size. 

Original  drawings  from  tlie  Office  of  the  State  Zoologist. 

It  occurs  from  Maine  to  Nebraska  and  southward  (Jordan).  Prof. 
Cope  has  described  a  subspecies,  Spelerpes  ruber  montanua,  in  which 
the  tail  is  as  long  as  the  body,  and  in  which  is  lacking  the  dark  bar 
across  the  eye,  usually  present  in  the  typical  species.  This  subsjiecies 
is  distributed  from  Pennsylvania  to  South  Carolina.  That  the  Red 
Salamander  is  common  is  shown  by  the  following  list  of  specimens 
received  by  this  office: 


Alleghenj  coanty,    Gruiksbank,  Dr.  O.  F. ,   Swissvale. 

Berks  connty,   Althouse.   D.  A.,    Calcium. 

Berks  connty,   Bolan,  D.  W.,    Robesonia. 

Berks  county,    Beyer,   H.  M.,    Reading. 

Berks  county,    Oniber,   C.  J.,    Kutstown. 

Berks  coun^ Grum,   W.  H.,    Hambutg. 

Berks  coun^ Rlttenhouse,   J.    8.,    Loraine. 

Bucks  coun^ Atkinson,   J.  W.,    .'.  Buckingham. 

Bucks  coun^.   Haines.    Walter,    Rictihill. 

Bucks  conn^,   Van  Sant,    Belle George  Scliool. 

CTaipbria  county,    Frankj^B.,    Johnstown. 

Carbon   county Solt.    w.  B Weissport. 

Centre  county,    Wasson,   R.   W. ,    Lemont. 

Centre  coun^ First,    Walter,    Bellefonte. 

Cumberland   county,    Bbersole.   C.  8.,    Mechanicsborg. 

Cumberland   coun^,    Zool.  Office  Attaches,    Enola. 

Cumberland   county,    Surface,    H.   B Mechanicsburg. 

Dauphin  county Rraddorf.   Geo Willlamstown. 

Dauphin  county, Rufflngton,  H.  B Lichens. 

Dauphin  county riurtls.  Fred Willlamstown. 

Dauphin  county, Fauber,    D.  W Progress. 

Dauphin  county Hippie.  Jas.,    Middletown. 

Dauphin  county,    ,  Keboch,  F.  D.,    Willlamstown. 

Dauphin  oounty, Kirch,    H WiUiamstown. 

Dauphin  county, MacMlllan,    D.    K.,    Rockville. 

Dauphin  coun^ Naugle,  R.,   Dauphin. 

Delaware  county Hamm.    David Swarthmore. 

Erie  county Mixer.   B.  M Waterford. 

Franklin   county Daque.  W.  F.,   Mont  Alto. 

Franklin   county Delong,  O.  A Mont  Alto. 

Franklin   county Rwall,  L.  B.,    Marion. 

Indiana  county Baker,   H.  B.,    Indiana. 

Indiana  county*    Wehrle,    R.   W (ndiana. 

Lebanon  coun^,  Bolan,  Jno.,   Onset. 
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Lebanon  county, Dericksojo,  S.  B Annville. 

Lebanon  county,  Stlner,  w.  B.,   Myerstown. 

Lehigh  county Kern,  D.  N.,   Allentown. 

Luxeme  county Fink.    H.   L Shickshinny. 

Incoming  county,   Geddes,   J.   M Williamsport. 

Mercer  county,    Aunon,    Grace, Greenville. 

Montgomery  county Gettsbalk,    O.    S Rabna. 

Montgomery  coun^,    King,  H.  D Bryn  Mawr. 

Montour  county,    West,    Mrs.    Q.    P.,    Danville. 

Perry  county,    BrigbtbiU,  H.  A Marsbrun. 

Perry  county Zool.  Office  Attaches Marysville. 

Schuylkill  county,    Moore,   B.  S.,    Auburn. 

Snyder   county,    Apple,    P.    A.,    Middleburg. 

Susquehanna  county, Brown.    N.   S.,    SpringvIUe. 

Warren  county Slmpeon,   R.  B.,    Warren. 

Wayne  county Bullock,    W.    H Honesdale. 

Wayne  county Smith,    T.  L.,    Orson. 

York  county,    Gable,    Jas.   B Stewartstown. 


The  Red  Salamander  is  sometimes  found  under  the  bark  of  fallen 
trees,  where  there  is  dampness,  but  it  prefers  to  live  under  flat  stones 
in  small,  clear,  cold  streams  or  in  the  adjacent  pools.  Then,  too, 
it  is  found  at  springs  in  more  elevated  situations  and,  as  this  is  the 
species  frequently  found  at  springs,  it  is  called  by  many  the  "Spring 
Lizard."    It  is  popularly,  but  wrongly,  considered  venomous. 

*The  eggs  are  deposited  early  in  spring  in  the  deeper  pools  of 
brooks"  (Ditmars). 

The  food  found  in  59  stomachs  consisted  of  earthworms,  snails, 
slugs,  spiders,  thousand-legged  "worms",  numerous  forms  of  insects 
and  their  larvae,  and  plant  material.  For  a  detailed  idea  refer  to  the 
table. 

Authors  offer  the  following  on  the  food  of  the  Red  Salamander: 
"They  feed  largely  on  insects,  and  are  perfectly  harmless"  (Fowler). 
"Their  food  consists  of  insects."  (Cope).  "Mainly  small  worms, 
though  Hallowell  found  in  the  stomach  of  one  a  coleopterous  insect 
and  the  tail  and  posterior  limb  of  a  salamander"  (Smith).* 

FAMILY  V.   DBSMOGNATHID^.  THE  DUSKY  SALAMANDERS. 

This  family  includes  those  salamanders  in  which  there  are  teeth  on 
the  parasphenoid ;  the  tongue  is  moderate  in  size  and  largely  free. 
Each  of  the  feet  is  provided  with  five  toes.  However,  it  is  very  diffi- 
cult to  distinguish  the  members  of  this  family  from  those  of  the  pre- 
ceding by  the  use  of  external  characters,  and  in  a  publication  of  this 
kind  it  is  desirable  to  avoid  technicalities  as  much  as  possible.  In 
such  a  case  as  this,  more  attention  should  be  given  to  the  descriptions 
of  the  species  as  a  means  of  determination.  The  three  known  species 
of  this  family  all  occur  within  the  limits  of  this  Commonwealth. 

STRUCTURAL  KEY  TO  THE  SPECIES  OF  DESMOGNATHID^. 

A.    Costal  grooves  13  or  14 ;  color  brown. 

a.    Tail  rather  cylindrical  and  tapering;  underparts  unspotted ; 

*Bptlerpe»  mon/onu*  Cope  differs  from  8pclerpe»  ruber  (Daudin),  in  that  the  tall  is  as  long  as 
the  body  and  there  is  no  dark  line  across  the  eye.  This  speciw,  we  are  informed  by  Dr.  Leonnard 
Stcdneger,  of  the  United  States  National  Museum,  is  represented  in  the  collection  of  the  Smitb- 
tonlaxi  Initltntion  by  one  Pennsylvania '  specimen  collected  at  Carlisle  by  Prof.   S.  F.   Baird. 
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brownish  yellow,  with  a  brownish  shade  on  each  side;  a 
yellow  band  extending  along  the  back,  which  has  a  few  spots; 
length,  3  inches. 

No.  15.     DesmogimthuH  ochrophwa,  page  104. 

b.  Tail  flattened  and  keeled ;  marked  below ;  brown  above,  with 
gray  or  purplish  spots  or  shades;  tail  as  long  as  head  and 
body;  length,  4  inches. 

No.  16.    Demnognuthus  jusca,  page  104. 

B.    Costal  grooves  12 ;  tail  flattened  and  keeled ;  color  black.    Uniform 
black,  stout  body;  length,  6  inches. 

No.  17.     Deffmognathus  nigra,  page  106. 


DISCUSSION  OF  THE  DESMOGNATHIDiE  BY  SPECIES. 

No.  15.    Desmognathus  ochrophwa  (Cope).         The   Mountain   Sala- 
mander. 

The  Mountain  Salamander  is  brownish  yellow,  with  a  shading  of 
brown  on  each  side,  and  a  dorsal  band  of  a  yellowish  tint.  The  back 
is  marked  sparsely  with  spots,  while  the  under  parts  are  unspotted. 
In  the  male  the  lower  jaw  is  toothless  behind.  Adults  attain  a 
length  of  three  inches. 

It  is  found  from  New  York  to  Georgia,  in  the  mountains"  (Jordan ). 
It  is  "common  in  the  Adirondacks  and  the  mountains  of  Northern 
Pennsylvania,  whence  it  extends  southward  into  the  mountain  chains 
of  Virginia  and  North  Carolina"  (Ditmars). 

Of  its  habits  authors  offer  tlie  following:  "In  habits  it  appears 
to  be  quite  terrestrial,  living  under  decaying  logs,  or  burrowing  its 
way  under  their  bark"  (Ditmars).  "It  occurs  under  the  bark  of  every 
fallen  log  of  hemlock  and  in  the  debris  of  dark  damp  forests  of  the 
North.    Never  saw  one  in  the  water  of  streams  or  river  banks"  (Cope). 

Practically  nothing  is  said  in  literature  of  its  reproduction,  except 
that  Prof.  Cope  mentions  having  found  about  twenty  eggs  in  a  speci- 
men. In  like  manner  nothing  is  offered  with  reference  to  its  food, 
but  it  is  no  doubt  insectivorous  and  similar  to  the  following. 


No.  16.    Desmognathus  fusca  (Raf.)  The  Dusky  Salamander. 

As  in  the  case  of  other  common  species,  this  form  is  known  by 
several  common  names,  such  as  Brown  Newt,  Yellow  Salamander  and 
Black  "Water-Lizard."  Its  name  fttsca^  signifies  "brown,"  which  is 
the  prevailing  color  of  the  upper  parts  of  the  body.  This  color  is 
broken  by  gray  or  purplish  spots  or  shades  which  become  black  with 
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age.  The  body  is  marbled  below.  The  length  averages  four  inches, 
of  which  tlie  tail  occupies  one-half.  Prominent  eyes  are  a  feature  of 
this  species. 


Kit?.    1.1.— Strurturul   characters  of  the   Dusky   Salamander   (Desmognathus   fusoa) ; 
a,  dorsal  view  of  head;  b,  ventral  view;  o,  lateral  view.    About  twice  natural 

size. 

OriKioal  DrawinxH.   from  the  OflBce  of  the  State  Zoologist. 

It  is  distributed  over  the  I'nited  States  from  ^'Massachusetts  to 
Ohio  and  southward*'  (Jordan).  We  have  examples  from  thirty-two 
counties,  a  fact  which  shows  this  species  is  well  distributed  in  our 
(Commonwealth.    The  list  received  is  as  follows: 


Adams  county MacMlUan,    D.   K Zora. 

AUpKbeny    county Brumbaugh,   C.  L.,    Wilkinsburg. 

Allegheny   county Couch,   W Carnegie. 

Allegheny   county CrulkMhank.    Dr.   O.   F Swissyale. 

Allegheny   county Enkman,   Irene Munball. 

Beaver  county,    Mnusfleld.   J.  P Beaver. 

Berks  county,    Xuthamer,    B.   F.,    Reading. 

Berks  county,    Schoener,    R.   E.,    Stouchsbnrg. 

Bradford   county HoflTman,    J.    H New  Albany. 

Bucks    county Atkinson,    W Bnckingbam. 

Bucks    county,     Keeney,    S.   D.,    Yardley. 

Cambria  county Bnibaker,   F.  M Johnstown. 

Cambria  county, Seaman,    A.    P.,    Wilmore. 

Carbon  county Solt,    N.    E * Weissport. 

Centre  county,    Workman,    I..    V.,    State  College. 

Cleurtleld  county Blark.    J.   T Glenbope. 

Crawford  county Hanks*,    A.   J.,    Cochrantown. 

Cumberland   county,    Z<mi1.    Office    Attaches Camp  Hill. 

Cumt)crland   county,    '/ah>\.    Office    Attaches Bnola. 

Dauphin  county,    Delbler.   Mark Berrrsburg. 

Dauphin  county,    .Tones.    Jas.,    WiUlamstown. 

Dauphin  county,    Kirchoff.   H Williamstown. 

Dauphin  county,    MacMillan,    D.    K,,    Peters  Mountain. 

Dauphin  county MacMfUan,    D.    K Dauphin. 

Dauphin  county,    Meredith,    H.   L Harrisburg. 

Dauphin  county Pheliis,   Anson Harrisburg. 

Dauphin  county,    Williamson,    H.,    Harrisburg. 

Dauphin  county Rubendale.   L.   F. ,    Williamstown. 

Dauphin  county,    f)fflr-«'   Attaches Rockville. 

Dauphin  county,    Offi<'e  Attaches,    Camp    Hill. 

Delaware  county Dl.kson,    W.    C Wayne. 

Franklin  county,   Hoppin,   E.   D Mercersbnrg. 

Franklin  county,   Hardy,   J.   .T Mont   Alto. 

Franklin  county,    Rolierts,    I.   G.,    Mont   Alto. 

Fulton  county Jackson,    R.   L.,    MrConnellsburg. 

Fulton  county,    Spade,    G.   P.,    Emmaville. 

Huntingdon  county Swoi»e,   J.  P Huntingdon. 

Indiana  county,    Wehrle,    R.   W.,    — " Indiana. 

Indiana  county,    Smith,    H.   E Indiana. 

Indiana  county,    Montgomery,    D.   E Shelocta. 

I^high  county,    Mattem,    E.    S.,    Allentown. 

Lehigh  county Pretz.    H.   W Allentown. 

Lycoming   county,    ,.  Knotts,    Dr.    I.    D Davistown. 

Lycoming    county Van  Housen,  R.,   Wllllamsport. 

Montgomery   connty King.   Helen  D Bryn  Mawr. 

Montgomery   county,    ...,,,...  Lutz,    F.,     NorristowB. 
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Montgomery   county Miller,  W.,   Norristown. 

Montgomery    county,    Paget,    M.,    Norristown. 

Montour  county,    We«t,  Mrs.  O.  P Danrille. 

NortliAmptun  county, Green,  John Bs«ton. 

Northampton  coiuty ^....  King,   W.  L.,    Bethlebom. 

Northampton  county Kluuey,   I.  L.,   Portland. 

Perry  county,    Urightblll,    H.    A.,    Marshrun. 

Perry  county.    James,    W.   P. ,    Marslirun. 

Pike   county,    *. Beebe,   Miss  G.  A.,    Odin. 

Tioga   county.    Taylor,   G.  L Wellstroro. 

Venango  county, MHilaniH,   U.   II.,    —  Bmlenton. 

Venango  county, Simt),    Geo.   B Gh^rytree. 

Warrea  county Simpson,   R.   B.;   Warren. 

Washington  county Couch,  Jos Canonsbnrg. 

Washington  county Couch,  Jos.,    Hiclcoiy. 

Washington   county Couch,   Merle.    Hlclrory. 

Washington  county Ix^ug.    W.   W.,    Washington. 

Washington   county,    McCreary ,   W.  L. ,    Crothers. 

Wayne  county,    Bullocic,  W.  H Honesdale. 

Westmoreland  county,    Myers.    R.    I. ,    Welty. 

Yorl£  county Zool.  Office,  Peach  Bottom. 

York  county MacMUlan.    D.    K.,    Pigeon   Hills. 

York  county Kopp,    Chas.,    York   New   Salem. 

Ohio,    Sims,  R.  T.,   Jefferson,  Ohio. 


The  Brown  Salamander  is  especially  fond  of  concealment  under 
atones  in  damp  situations  on  hillside  or  mountain-side^  or  in  the 
pools  and  swift  shallow  brooks  in  valleys.  Decaying  vegetable  matter 
also  affords  suitable  concealment.  It  is  a  very  active  and  vigorous 
species.  When  brought  to  light  it  displays  this  activity  well,  and  so 
promptly  does  it  obtain  shelter  that  it  is  one  of  the  most  difficult 
species  to  capture. 

The  eggs,  when  deposited,  are  attached  by  an  albuminous  thread, 
forming  a  structure  somewhat  resembling  a  string  on  which  beads  are 
distributed  at  intervals.  It  is  said  that  one  of  the  parents  wraps  this 
string  about  the  body  and  remains  in  a  comparatively  dry  spot  for 
protection  (Ditmars).  The  larv»  are  frequently  taken  in  mud  and 
among  rank  aquatic  vegetation.  "It  is.  possible,  in  consideration  of 
the  marked  nocturnal  habits  of  this  species,  that  the  female  may  leave 
the  egg-mass  during  the  night,  returning  to  it  by  day''  (Wilder). 

Of  the  521  stomachs  examined  235  contained  food.  This  consists 
of  earth  worms,  snails,  slugs,  spiders,  mites,  insects  and  their  larv© 
(see  table  at  end  of  bulletin),  and  vegetable  matter.  Nothing  definite 
has  ever  before  been  published  concerning  the  food  of  this  species. 


No.  17.    Desmognathvs  nigra  (Green).    The  Black  Salamander. 

This  salamander  is  very  distinct  in  that  the  stout  body  is  uniformly 
black.    Adults  average  six  inches  in  length. 

It  is  found  from  "Pennsylvania  to  Illinois  and  southward"  (Jor- 
dan) :  "so  far  as  known,  it  is  confined  to  the  Allegheny  ranges  from 
Pennsylvania  southward"  (Cope).  The  habitat  is  limited  to  cool, 
dark  retreats,  such  as  are  found  in  the  ravines  and  springs  in  the 
depths  of  mountain  forests. 

The  Black  Salamander  is  difficult  to  capture,  as  it  rapidly  seeks 
shelter  under  stones.  Of  its  habits,  reproduction  and  food  practically 
nothing  is  known.    We  have  no  specimens  aod  invite  coutHbutions. 
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FAMILY  VI.     PLEURODELID^.    THE  NEWTS. 

Unlike  the  members  of  the  preceding  family,  those  of  the  Pleurode- 
lidw  lack  teth  in  the  paraaphenoid.  The  teeth  o  f  the  palatine  bones 
are  in  two  series,  which  diverge  backward.  The  tongue  in  our  species 
is  thick,  oval,  and  attached  by  practically  the  entire  under  surface. 

No.  18.  Diemictylus  viridescens  (Raf.)     The  Newt. 

This  abundant  salamander  is  variously  known  as  the  Newt,  Evet, 
Eft,  Red  Eft,  Red  Evet,  "Red  Lizaid,"  "Water  Lizard,"  Spotted  Triton 
"Small  Red  Lizard,"  "Yellow  Lizard,"  "YellowbeUied  Lizard,"  Water 
Newt,  "Mountain  Lizard,"  "Fire  Lizard,"  "Rain  Lizard,"  Crimson- 
spotted  Triton,  "Speckled  Lizard,"  "Green  Lizard,"  and  Green 
Newt. 

It  is  described  as  olive  green  or  reddish  above  and  lemon  yellow 
below.  Each  side  usually  bears  a  row  of  several  rather  large,  scarlet 
spots  or  dots  each  surrounded  by  a  black  ring.  Along  the  back  there 
extends  a  pale  streak.  The  belly  is  marked  with  small,  black  dots  and 
the  skin  is  rough.  There  are  three  longitudinal  grooves  on  the  head, 
aad  three  large  pores  behind  the  eye.  Adults  average  three  and  one- 
half  inches  in  length. 


cf 


Fig.  14. — Structural  characters  of  the  Newt  (Diemictylus  viridescens):  a,  dorsal 
view  of  head;  b,  ventral  view;  c,  lateral  view;  d,  lore  foot;  e,  ventral  view  of 
left  hind  foot  of  female.    About  twice  natural  size. 

OrlgioEl  dniw)]i|fi  tPtm  the  Office  of  the  Statie  Zoologist. 
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It  is  very  generally  distributed  throughout  the  eastern  United 
States.  Two  hundred  and  thirty-three  specimens  were  received  from 
thirty-eight  counties,  by  the  Economic  Zoologist.  From  the  list  below- 
one  can  see  that  these  counties  represent  practically  all  sections  of 
this  State: 


Allegheny   county Cruiksbank,  Dr.  O.  F Swissvale. 

Berks  county Gruber,   C.  L.,    Kutztown. 

Berks  county,    Lelbelsperger,    I.    H.,    Fleetwood. 

Beaver  county Mansfield,   I.  F Beaver. 

Blair  county,    McGraw,    H.   A.,    Altoona. 

Blair  county,    Way,   A.   P.,    Altoona. 

Bradford   county Hoffman,   J.,    New  Albany. 

Cambria  county '....  Seaman,    L.    I.,    Cresson. 

Cambria  county,    Baxter,    Geo.    A Emporlnm. 

Centre  county,    Granbey,    Mr,    Rising  Spring. 

Centre  county,    Tompson,    J.    H.,     State  College. 

Cliester  county,    Baldwin,   O.  F ^arkeaburg. 

Chester  county,    Clarke,   J.  A.,    Berwyn. 

Cheater  coun^ Climenson,    W.    W.,    Hooey   Brook. 

Chester  county Lawrence,   J.,    Goatesrille. 

Clearfield  county Bniwn,   G.   W.,    Sabnla. 

Crawford  county Faivre,   Jos.,    Meadville. 

Crawford  county, Gilmore,   L.   B.,    Moscow. 

Dauphin  county,    AnderHon,   C,    Fort  Honter. 

Dauphin  county,    Fager,  C,   Inglenook, 

Dauphin  county,    Good,   B.  Z., Harrlsburg. 

Dauphin  county,    Keboch,    F.    D WlUiamstown. 

Dauphin  county Middleton,    W.,    Inglenook. 

Dauphin  county,    Shatto,   Clarence, Fort  Honter. 

Dauphin  county Tooey,   Eva Williamstowii. 

Daupliin  county,    Zool.   Office  Attaches,    Dauphin. 

Dauphin  county,    Zool.   Office  Attaches,    Rockville. 

Erie  county,   Gilbert,    S.   N.,    Waterford. 

Franklin    county,    Delong,  C.  A.,    Mont  Alto. 

Fulton  county, Jackson,    R.   L.,    McConnellsburg. 

Fulton  county Johnson,   J.   K McConnellsburg. 

Fulton  county,    ,   Palmer,   A.   B Warfordsbnrg. 

Huntingdon   county, Swope,  J.  P.,    Huntingdon. 

Indiana  county,    Wehrle,    R.   W.,    Indiana. 

Jefferson   county,    Allshouse,    K.   B.,    Brookvllle. 

Jefferson   county Hoffman,    O.    A.,    Reynoldaville. 

Jefferson    county,    Miller,    R.   B New  Albany. 

Lancaster  county,    Heiserman,    J.  J.,    Lititz. 

Lackawanna  county,    Carr,    I.    P.,    Olyphant. 

Lackawanna  county ,   Wlnshlp,   L Moscow. 

Luzerne  county Campbell,    C.   W.,    Plttston. 

Luzerne  county Hammeth,  J.  W.,   Wilkes-Barre. 

Luzerne  county, Patterson,   J.  B.,    Wilkes-Barre. 

Lycoming  county Geddes,    J.   M.,    Wllliamsiwrt. 

Lycoming  county Van  Housen Willlamsport. 

Mifflin   county,    McCartney,  B.  S 

Monroe  county Gleoggler,   B.,    Tobybanna. 

Northampton  county,    Binder,    A.,    Walnntport. 

Northampton  county,    ....' Green,  J.  W^   Easton. 

Northampton  county Knecht,   F.   K Nazareth. 

Northampton  county,    Oxford,    T.,    Bangor. 

Northumberland    county,    Snyder,   E.  W Shamokln. 

Perry   county,    Briphtbill,    H.    A.,    Marsbmn. 

Perry  county,    Stewart.    Wm.,    Landlsburg. 

Porr>'   county,    Waltman.    C.   A.,    Blain. 

Perry  county Zool.   Office  Attaches Marysville. 

Potter   county Carpenter,    S.   T.,    Ulysses. 

Somerset   county, Bowman,    D.   H.,    Mance. 

Sullivan   county,    Weiland,    W.    8 Nordmont. 

Tioga  county,    Hulslander,    H.   P.,    Mainesbnrg. 

Vennngo  county, Sims,    Geo.   B Cherrytree. 

Venango  county, Bean,  L.   S.,    Brolenton. 

Warren  county,    Powers,   B.  J.,    Corydon. 

Warren  county,    Simpson,    R.   B,,    Warren. 

Wayne  county,    Bullock,   W.  H.,    Honesdale. 

Wyoming  county,    Baker,    B.,    StuU. 

Wyoming  county Taylor,   F.  L.,    Skinners  Bddy. 

York  county Kopp,    Chas.,    York  New  Salem. 

Ohio,    Sims,   R.  J.,    Jefferson,  Ohio. 


During  part  of  the  time  the  Newt  prefers  an  aquatic  life,  and  is 
found  under  stones,  leaves  and  other  protective  objects  and  among 
vegetation  in  the  quiet  water  of  ponds.  When  these  dry  up  in  sum- 
mer, the  Newts  seek  temporary  shelter  under  stones,  decaynig  plant 
substances  and  the  like,  there  to  await  the  faU  rain^  whose  waters 
again  fill  the  ponds. 
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A  subspecies,  named  miniatus  (Raf.),  has  been  described  as  similar 
to  the  typical  Diemictyltts  viridescens,  except  in  color,  which  is  ver- 
milion in  the  subspecies.  This  is  the  terresti'ial  form  of  the  same 
species,  which  lives  on  land  during  the  second  year  of  its  life,  and 
during  this  period  assumes  the  red  color.  Its  third  year  is  the  time 
for  mating,  for  which  it  returns  to  the  water,  and  resumes  the  green 
color. 

The  aquatic  form  is  a  good  swimmer  and  often  may  be  seen  floating 
on  the  surface  of  the  water.  Ditmars  points  out  that  if  the  two  forms 
be  made  to  reverse  their  environment,  they  change  in  color  accord- 
ingly; this  fact  indicates  that  the  differences  are  due  to  environment. 
Thus,  the  bright  vermilion  miniatus  becomes  green,  skin  smooth,  and 
tail  keeled  or  finned ;  while  the  typical  viridescens  becomes  vermilion 
and  assumes  a  rough  skin. 

The  eggs  are  laid  singly  in  the  water,  are  elliptical  in  shape,  and 
attached  to  submerged  vegetation  by  a  sticky  covering  (Fowler).  The 
young  are  provided  with  external  branchiie,  which  are  retained 
until  the  animals  are  about  one  and  one-half  or  two  inches  long. 

Two  hundred  and  thirty-three  specimens  were  examined,  and  the 
stomachs  of  121  were  found  to  contain  food.  From  the  Table  of 
Stomach  Contents  it  is  plain  that  snails  form  a  large  part  of  the  food. 
Other  important  articles  are  flies  and  their  larvae,  Coleoptera  (bee- 
tles), snout  beetles,  Chalcid  flies,  ants,  and  vegetable  matter.  "Feeds 
on  flies,  and  in  fact  any  small  insect  dropped  on  the  surface.  Moves 
slowly  towards  its  prey  and  suddenly  snaps  at  it.  If  not  successful 
they  do  not  resume  operations  until  another  opportunity  is  offered. 
Their  method  is  always  slow  and  deliberate,  and  sometimes  they 
seize  and  snap  one  another,  apparently  by  mistake.  If  their  prey  is 
too  large,  they  usually  persist  a  long  time  till  they  are  able  to  swallow. 
The  red  land  form  eats  insects  and  worms"  (Fowler).  "Will  seize 
bait  and  cling  to  it  though  not  caught  by  the  hook.  Sometimes  seeks 
places  where  flesh  is  regularly  thrown  into  the  water,  as  a  place  where 
fish  are  cleaned  and  the  offal  deposited''  (Fowler).  "Storer  found 
fragments  of  Lymnea,  Physa,  insects,  and  spiders  in  their  stomachs" 
(Smith). 

ORDER  III.     SALIENTIA.    THE  TAILLESS  AMPHIBIANS. 

All  the  members  of  the  Salientia  are  readily  recognized  by  the  short, 
broad  body  (which  is  devoid  of  a  tail).  All  are  fitted  for  leaping 
(Latin,  saliens)  in  that  the  fore  limbs  are  short,  while  the  hind  limbs 
are  long  and  strong.  The  tongue  is  attached  only  in  front.  Frogs  are 
distinguislied  structurally  from  toads  by  the  fact,  that  in  the  former 
the  thoracic  region  (chest)  cannot  be  expanded  because  of  the  at- 
tachment of  certain  bones  in  that  region. 
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STRUCTURAL  KEY  TO  THE  FAMILIES  OF  SALIBNTIA. 

A.  Pupil  of  eye  vertical  (see  Fig.  16) ;  inner  sole  tubercle  large,  with 
extensive  cutting  edge  (see  Fig.  16). 

V^III.    Pclohaticfw.    The  Spade-foot  Toads,  page  115. 

B.  Pupil  of  the  eye  not  vertical ;  either  horizontal  or  round. 

a.  Parotid  glands  always  present  (see  Fig.  15). 

VII.    BufonidcB.    The  Toads,  page  110. 

b.  Parotid  glands  lacking  (see  Fig.  17). 

a'.    Fingers  and  toes  more  or  less  enlarged  at  tips  to  form  ad- 
hesive disks  (see  Figs.  17, 18,  19,  20). 

TX.     JJylidw,    The  Tree  Frogs,  page  116. 
b'.     Fingers  and  toes  without  disks.     (See  Fjgs.  21,  22,  23, 
24,  25.) 

X.  Ranidre,     The  Frogs,  page  123. 

FAMILY  VII      BUFONID^.     THE  TOADS. 

The  toads  are  characterized  by  the  absence  of  teoth  in  the  jaws. 
The  toes  are  webbed,  but  not  expanded  at  the  tip.  The  parotids  are 
prominent. 

STRUCTURAL  KEY  TO  THE  PENNSYLVANIA  SPECIES  OF  BUFONID^. 

A.  Olive  brown  above  with  brownish  spots  on  the  back.  Under  parts 
spotted.     Bony  crests  on  the  head  not  grown  together  in  front 

No.  19.    B,  I.  americanus,  page  110. 

B.  Greenish  or  yellowish  green  above  with  blackish  or  brownish 
spots  on  the  back.  Under  parts  unspotted.  Bony  crests  on  the  head 
grown  together  in  front. 

No.  20.  Bufo  fotcleri,  page  114. 

No.  19.  Bufo  lentiginosiis  americanus  (Le  Conte).  The  American  Toad* 

Perhaps  no  amphibian  is  so  well  known  to  the  average  person  as  is 
the  Toad,  also  known  as  the  Common  or  Hop  Toad.  Despite  its  noto- 
riety, few  persons  can  give  a  definite  description  of  its  color.  This 
varies  considerably,  but  the  typical  shade  is  brownish  olive,  with 
brownish  spots  and  with  a  yellowish  line,  which  extends  down  the 
middle  of  the  back.  There  are  two  black  patches  before  the  eyes  and 
the  tympanum,  or  ear,  is  large.  Adults  are  very  warty,  while  the 
young  are  nearly  smooth.  There  is  a  bony  ridge  above  and  behind 
the  eyes  and  the  parotids  are  elliptical.  Some  examples  are  reddish, 
while  immediately  after  molting  the  skin,  green  predominates.  Adults 
reach  a  length  of  three  and  one-half  inches. 


v» 


Fig.  Ifi.— Structural  charncterH  of  the  Amccienn  Toad  (Bufo  lentiginosuB  nmerica- 
nuB):  a,  dorsal  view  of  head;  b,  fore  foot;  e,  hind  foot.  About  I  3-5  times  nat- 
ural liic, 

OrUUul  dnwliwi  from  tbe  Offlce  of  tlie  Stmte  ZoolosliL 

The  typical  Bufo  lentiginosua  Shaw  occurs  in  the  eastern  United 
States,  whUe  the  form  "anwricanus  te  Oonte"  ia  restricted  to  the 
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northern  states.  While  we  made  no  special  effoi  t  to  collect  toads, 
in  the  collection  of  the  Division  of  Zoolo«:y  aie  ninety-tive  specimens, 
from  tweutv-nine  connties,  as  follows: 


AllpjETheny    wunty Criiiksliank,    Dr.    O.    F.,     Swissvale. 

Beavpr  county Swaney,    J.   B Hookstown. 

Bradford   county,    Uoffman.    J.   L.,    New  Albany. 

Bucks    county,    Wlncjgartncr,    J Doylcstown. 

Centre  county Kubn,    T.   C State  College. 

clarion   county,    Blyson   Camping    Paity Blyson. 

Cumi)erland   county,    Hipi)le,   E,  T.,    Mt'clianicsburg. 

Dauphin  county Coover,    R.,    Harrisburg. 

Dauphin  county,    Fislier,  W.  S HigliKpire. 

Dauphin  county,    Good,    Mr Harrisburg. 

Dauphin  county ^fartin,    R.,    Harrisburg. 

Dauphin  county Zool.  Office  Attaches Dauphin. 

Delaware  county,    Lehman,    S.   M.,    Esgington. 

Erie  county Selden.  F.  H.,    Crancsville. 

Franklin    county,    Delong,    C.    A.,    Mont  Alto. 

Fulton  county,    Jackson,    R.   L.,    McOonnellsburg. 

Fulton  county,    Palmer,    A.   C,    Warfordsburg. 

Fulton  county Spade,    Q.    F., Emroaville. 

Huntingdon    county Swope,    J.   P.,    Huntingdon. 

Indiana  county,    Wehrle,    R.    W Hlaeklick. 

Luzerne   county Campbell,   E.   W., Wilkes-Barre. 

Luzerne   county Yorks,    J.    P.,    Wilkes-Barre. 

Luzerne   county Pittston. 

Lycoming    county Rebn,    D.    N Williamsport. 

Mercer  county,    Greenville  High  School Greenville. 

Monroe   county,    Allegar,   L  L.,    North   Water  Gap. 

Monroe  county,    Gould,    Mrs.   E.   V Effort. 

Montgomery  county Adle,    J.   A.,    Norrlstown. 

Northampton  county Kinney,    L    L.,    Portland. 

Philadelphia  county Miller,    R.   F.,    Frankford. 

Schuylkill  county,    Miller,    A.   B.,    Baraesville. 

Tioga  county,    Andrews,   F.  8.,    Wellslx>ro. 

Venango  county,    Bean,    J.   S.,    Emlenton. 

Warren  county Simpson,  R.   B.,    Warren. 

Westmoreland  county Fox,    J.   L., Mt.  Pleasant. 

Westmoreland  county,   Shupe,  W.   A.,    Scottdale. 

Wayne    county Bullock,   Wm.  H Honesdale. 

Wyoming  county,    Mott,    R.  C,    Meshoppen. 

York  county,    Crouso,    B.  C York. 

York  county,    Kichelberger,    L.    E.,     York. 


Toads  are  nocturnal  in  tlieir  habits  and  hide  during  the  day  in  dark, 
damp,  cool  places,  as  under  porches,  boards,  walks,  and  among  rocks. 
After  a  rain  they  become  very  active,  and  as  great  numbers  of  earth 
worms  are  then  driven  from  their  homes  by  water  in  the  soil  they 
often  form  an  important  part  of  the  toad's  diet.  That  toads  and 
worms  come  down  with  the  rain  is  pure  imagination,  and  today  none 
but  the  superstitious  persons  believe  such  foolishness. 

Toads  are  known  to  return  to  the  same  place  of  concealment  day 
after  dav,  and  mav  remain  in  a  certain  localitv  for  vears.  Thev  are 
known  also  to  reach  a  remarkable  age;  some  authorities  cite  examples 
known  to  have  been  more  than  thirty  years  old  (Dickerson,  *'The 
Frog  Book,''  p.  73). 

Toads  protect  themselves  in  a  number  of  ways.  Their  common  habit 
of  playing  dead  saves  them  frequently.  Then,  too,  the  skin  is  provided 
with  glands  which  secrete  an  offensive  fluid  that  is  so  distasteful  to 
dogs  that  they  seldom  attem])t  to  bite  a  toad.  Skunks  are  very  fond 
of  toads,  which  they  commonly  roll  in  the  soil  before  eating  (Dicker- 
son,  "The  Frog  Book,"  p.  17).  This  is  believed  to  be  done  in  order 
to  remove  the  distasteful  secretion  from  the  skin  glands.  To  man 
this  secretion  can  cause  no  injury,  except  distaste  in  the  mouth  or 
Irritation  of  the  eyes,  if  transferred  to  them  by  the  hands. 
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A  common  idea  is  that  toads  cause  warts.  Investigations  have 
shown  tills  idea  is  absolutely  untrue,  and  no  liarm  can  come  from 
handling  these  creatures.  The  toad  is  not  deserving  of  the  numerous 
reproachful  statements  that  have  been  connected  with  its  name,  and 
that  continue  to  exist  purely  through  ignorance  and  super^ition. 
Only  when  men  cast  these  two  detrimental  traits  aside  will  the  toad 
occupy  its  deserving  place  in  mau's  estimation. 

About  April  the  toads  arouse  and  move  to  the  ponds.  When  the 
toads  retire  to  the  water,  the  males  begin  to  make  their  familiar 
trilling  sound.  This  thev  do  as  thev  till  the  throat  with  air  and 
distend  the  sack  until  it  is  as  large  as  the  head.  This  singing  is  heard 
during  the  night,  and  may  continue  until  mid-summer,  but  generally 
ceases  when  the  males  leave  the  water  and  go  to  the  gardens  and 
fields.  At  this  season  the  males  also  develop  special  great  pads  on 
the  inside  of  their  thumbs,  which  help  them  retain  their  places  in 
mating. 

The  eggs  are  deposited  in  the  familiar  long  strings.  These  are 
made  uj)  of  a  gelatinous  substance,  in  which  the  eggs  aie  distributed 
at  quite  regular  intervals.  The  eggs  are  black  and  very  small.  A 
single  toad  may  deposit  upwaids  of  4,000.  The  mass  swells  rapidly 
and  if  the  temperature  of  the  water  be  favorable  the  tadpoles  api)ear 
in  a  few  days.  They  grow  so  rapidly  that  in  about  a  month  or  two 
the  young  toads  leave  the  water.  Many  snakes,  and  such  birds  as 
herons,  bitterns,  crows,  owls,  hawks,  shrikes  and  chickens,  find  them 
very  palatable  and  seek  them  eagerly.  They  are  also  readily  devoured 
by  most  serpents.  Toads  reach  maturity  in  from  two  to  four  years. 
Not  until  mature  do  they  resort  to  the  ponds  to  breed. 

The  toad  comes  forth  after  sunset  in  search  of  food.  Its  tongue  is 
fastened  in  front,  but  free  behind,  and,  being  provided  with  a  sticky 
secretion,  is  well  fitted  in  securing  the  food  to  touch  it  and  instantly 
bring  it  into  the  capacious  mouth.  In  this  it  confines  its  efforts  to 
small  moving  creatures.  U])on  these  it  moves  stealthily  and  by  a 
quick  thrust  of  the  tongue  the  prey  is  secured.  Large  earthworms  are 
swallowed  by  degrees.  The  young  toads  confine  their  efforts  to  suit- 
ably small  creatures,  of  which  ants  are  no  small  item.  The  toad  is  a 
most  beneficial  animal,  and  is  to  be  j)laced  in  the  front  ranks  of  the 
true  friends  of  the  farmer.  It  devours  an  astonishing  and  great 
variet}'  of  insects.  As  a  beneficial  creature  its  place  cannot  be  ques- 
tioned, and  this  is  espe<'ially  so  in  gardens,  where  it  does  its  full  duty 
and  should  be  encouraged  to  remain.  As  will  be  seen  from  the 
Table  of  Stomach  Contents,  among  insect  food,  the  ants,  ground  bee- 
tles, click  beetles,  and  snout  beetles  for  weevils)  are  important.  Cut- 
worms, thousand-legged  "worms"  and  sow-bugs  form  no  small  part. 
Upwards  of  3,000  insects  or  their  larvje  may  be  destroyed  by  a  toad 
in  the  course  of  a  month.  "Toads  are  among  the  most  beneficial 
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animals  to  man  on  account  of  the  large  number  of  insects  which  they 
destroy"  (Fowler).  "The  toad  eats  almost  all  kinds  of  small  living 
things  that  are  out  in  the  late  afternoon  and  at  night"  (Dickerson). 
"The  toad  ranks  first  in  the  list  of  useful  species.  At  twilight  multi- 
tudes of  toads  issue  forth  to  prey  upon  all  forms  of  insect  life,  con- 
tinuing the  hunt  throughout  the  night,  and  retiring  at  dawn  for 
digestion"  (Ditmars). 

Exhaustive  studies  of  the  food  of  the  toad  were  not  made  in  this 
office  because  this  subject  has  been  studied  so  extensively,  and  given 
such  wide  publicity  by  others,  especially  Prof.  Hodge,  of  Massachu- 
setts, that  it  appears  unnecessary  to  sacrifice  the  life  of  such  bene- 
ficial creatures  for  the  sake  of  investigations  that  only  duplicate 
results  already  obtained.  However,  those  persons  who  wish  to  study 
the  food  of  frogs  and  toads,  without  killing  the  animals,  should  know 
that  this  can  be  done  by  forcing  open  the  mouth  and  scooping  out  the 
stomach  contents  with  a  looped  wire. 

No.  20.    Bufo  fowleri  (Putnam). Fowler's  Toad. 

Fowler's  Toad  varies  considerably  in  its  ground  color  which  may  be 
gray  or  brown  with  a  greenish  or  yellowish  hue:  some  specimens  are 
reddish.  Greenish  gray  or  yellowish  gray  predominates,  however. 
The  dorsal  spots,  which  are  usually  brown  or  black,  are  arranged  in 
a  well  defined  pattern.  These  spots  generally  cover  the  larger  warts  of 
the  back.  The  skin  of  the  back  is  everywhere  warty  but  the  warts  are 
rather  fine  and  small  compared  with  those  of  the  Common  Toad. 
The  under  parts  are  light  and  unspotted  but  have  a  granulated  appear- 
ance. The  throat  of  the  male  is  black,  while  that  of  the  female  is 
light,  sometimes  spotted  on  the  jaws.  Fowler's  Toad  is  medium  in 
size;  the  males  average  2^  inches  in  length,  while  the  females  are 
slightly  larger.  The  parotids  are  long,  narrow,  and  oval.  The  bony 
crests  on  the  head  are  quite  conspicuous,  being  elevated  considerably 
and  they  are  parallel  and  grown  together  in  front  (a  distinction  from 
the  Common  Toad). 

This  toad  has  been  recorded  from  the  New  England  States  and  the 
vicinity  of  New  York.  Dr.  Leonhard  Stejnege^  has  kindly  furnished 
the  following  Pennsylvania  records  from  the  collection  in  the  Smith- 
sonian Institution,  United  States  National  Museum,  Washington, 
D.  C: 


PhiladelphU,    Philadelphia  county.   ..  J.  H.  Richard. 

Philadelphia.     Philadelphia  count-     ..  J.   H.   Richard. 

Brie Erie  county,    Cloud    Rutter. 


Fowler's  Toad  appears  seveial  weeks  later  in  the  spring  than  does 
the  Common  Toad.  It  deposits  its  somewhat  smaller  eggs  in  strings 
as  does  the  latter  species,  but  these  are  often  in  two  rows. 
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It  ia  a  slender  built  toad  aud  is  accordiugly  a  more  active  creature 
than  itH  cousiu.  It  is  iiui^turnal  and  is  very  agile  in  its  movements, 
being  found  in  lield»  and  gardens  aud  along  roadsides,  where  it  is  in 
search  of  insect  food. 


PASIILY  VIII,     nHjOBATlDM.    THE  lillHROWING  TOADS. 

The  burrowing  toads,  unlike  the  common  toads,  possess  teeth  in 
the  upper  jaw.    The  heel  is  provided  with  a  spur  which  is  used  in  dig- 
ging- 
No.  21.    ficapkiopuK  holhrnnki  (Hiirlan).    The  Spade-foot  Toad. 

Thiu  animal  is  known  by  a  nuruber  of  names,  such  as  Spade-foot, 
Hermit  Toad,  Hermit  Spade-foot,  and  Hermit  Spade-foot  Toad.  Above 
it  in  brown,  which  in  some  Hpecimenis  is  yellowish,  and  in  others  gieen- 
ish.    Some  examples  show  a  broad  yellow  line  <m  each  side.    The  under 


ig.  Ifl. — Structuml  characters  of  the  Spade-tiicit 
lateral  view  of  head,  sbiiwing  vertical  pupil; 
bind  foot.    About  1  1-3  times  natural  size. 


parts  are  soiled  white.  Adults  average  three  inches  in  length.  As 
the  Common  Toad  is  the  only  other  species  with  which  the  Hpade- 
foot  may  be  confused,  a  8im]de  means  of  separating  tiie  two  species 
is  based  on  the  fact  that  the  pupil  of  the  eye  of  the  Common  Toad 
ia  horizontal,  while  in  the  Spade-foot  if  in  vertical. 
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This  toad  is  distributed  over  the  entire  Eastern  United  States. 
It  is  not  at  all  commonly  observed,  a  fact  which  may  be  accounted 
for  by  its  retiring  and  burrowing  habits.  Our  collection  contains 
but  one  specimen,  sent  alive  by  Mr.  I.  L.  Allegar,  of  Shawnee,  Mon- 
roe County. 

The  Spade-foot  Toad  spends  the  majority  of  its  life  in  its  burows, 
which  may  be  several  feet  long,  or  quite  shallow  and  turnip-shape. 
Some  animals  may  remain  in  the  burrows  for  weeks,  or  may  leave  the 
burrow  and  sally  forth  at  night,  as  they  are  strictly  nocturnal  in 
their  habits..  Indeed,  about  the  only  time  they  give  up  their  burrowing 
habit  for  any  extended  period  is  during  the  breeding  season,  when  in 
spring  they  go  to  the  ponds.  The  eggs,  like  those  of  the  Common 
Toad,  are  deposited  in  strings.  The  female  utters  a  low  sound,  while 
the  voice  of  the  male  is,  comparatively  speaking,  exceedingly  loud, 
and  the  sound  is  re-enforced  by  the  distended  throat  sac.  G^enerally 
the  adults  do  not  remain  in  the  water  longer  than  a  few  days,  and  then 
disappear  entirely.  The  tadpole  stage  is  of  short  duration.  The  young 
on  leaving  the  water  soon  assume  the  burrowing  habit  of  the  parents. 

The  food  of  the  Spade-foot  Toad  is  stated  as  being  "insects"  (Hol- 
brook),  but  practically  nothing  appears  in  literature  on  the  subject. 
The  stomach  of  the  single  specimen  which  was  examined  in  the  labora- 
tory of  the  Economic  Zoologist  contained  a  Carabid  or  Ground  Beetla 

FAMILY  IX.    HYLID-rtB.    THE  TREE  FROGS. 

In  the  members  of  the  Hylidw  both  the  upper  jaw  and  vomer  are  pro- 
vided with  teeth.  The  fingers  and  toes  are  more  or  less  dilated  into 
disks  at  the  tip.  These  disks  aid  the  frogs  in  clinging  to  the  surfaces 
over  which  they  move. 

STRUCTURAL  KEY  TO  THE  SPECIES  OF  HYLIDJB. 

A.  Disks  on  toes  and  fingers  of  medium  or  large  size. 

a.  Skin  smooth  or  nearly  so.  No.  24.  Hyla  pickeringii,  page 
121. 

b.  Skin  rough  with  small  warts.     No.  20.     Hyla  versicolor, 

page  110.  ' 

B.  Disks  on  fingers  and  toes  so  small  as  to  be  scarcely  discernible. 

a.  Skin  rough;  webs  very  large;  muzzle  long  and  pointed; 
legs  long;  size  one  inch  or  less.  No.  21.  Acris  gryllus  crepi- 
tans, page  117. 

b.  Skin  smooth;  webs  minute  or  lacking;  muzzle  rounded  in 
piofile;  slightly  projecting  beyond  line  of  jaw;  size  one  inch 
or  slightly  more.  No.  22.  Chorophilvs  nigritua  fcriarum, 
page  118. 


Plate  VII,  Fie.  1.— Dorsal  view  of  Ihe  Red  Salamander  (Speler- 
pes  ruber),  xhowiag  the  ntatal  grooves.  About  three- fourths 
natural  size.  Photographed  in  the  office  of  H.  A.  Surface, 
Economic  Zoologist. 


Plate  VII,  Fig.  2.— Dorsal  view  of  the  Dusky  SalamftDder 
(Uesmognatlius  fusca).  About  natural  size.  Photo- 
graphed in  the  office  of  H.  A.   Surface,   Economic  Zoolo- 


Plate  VIII,  Fig.  1.— Dorao-lflterai  view  of 
American  Toad  (Bufo  lentiginosus  an 
I'nnus).  About  three-fourths  Dntural  i 
Photographed  in  thp  office  of  H.  A.  ! 
face.   Economic  Zoologist. 


— Dorso-lateral 
Frc«,  showing 
the  disks  on  tiie  toes.  About 
one  and  one- fourth  times 
natural  size.  Photc^raphed  in 
the  office  of  H.  A.  Surface. 
Economic  Zoologist, 


DISCDSSION  OF  THE  HYLID^  BY  SPECIES. 
No.  22.    Acris  gryllus  crepitans  (Baiid).       Tlie  Cricket  Frog. 

The  Cricket  Frog  is  also  known  as  tbe  Savanna  Cricket,  Peeper, 
Savanna  Cricket  Frog,  and  Rattler.  It  ranges  from  five-eightbs  of 
an  inck  to  an  inch  or  a  little  more  in  length.  Usually  the  predominat- 
ing color  is  hrown  above.  A  white  line  extends  from  the  eye  to  the 
arm,  and  there  are  three  oblique  blotches  on  the  sides.  Three  trans- 
verse bands  are  on  the  legs  or  these  bands  may  give  way  to  blotches. 
The  under  parts  are  light  colored.  In  spring  the  throat  of  the  male 
is  yellowish. 


T\g.  17.— Structural  characterH  of  the  Cricket  Frog  (Acria  gryllus  crepitanB);  a, 
doraal  view  of  bead;  b,  lateral  view;  c,  hind  foot;  d,  fore  foot.  About  three 
times  natural  size. 

Oilclnal  DraiTlneB.  tma  the  Office  ol  the  SUte  ZooloslBt. 

It  is  found  practically  throughout  the  Eastern  United  States  and 
fa  confined  to  swampy  situations,  large  and  small,  or  to  the  margins 
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of  streams.    Our  collection  includes  eighty-two  specimens,  from  six 
counties,  as  follows : 


Adams  county, MacMiUan,   D.   K.,    Oettysburg. 

Allegheny   county Atkinson,   Dr Westvlew. 

Cumberland   county Zool.   Office,    Enola. 

Dauphin  county,    Zool.   Office,    Highspire. 

Dauphin  county Zool.   Office,    <...  Dauphin. 

Dauphin  county Zool.   Office,    Harrisburg. 

Montgomery  county Brunner,    M.   M Iron   Bridge. 

York  county Zool.   Office Peach  Bottom. 


The  Cricket  Frog  is  very  shy  and  is  difficult  to  approach.  It  lives 
in  the  rank  vegetation  and,  when  alarmed,  takes  to  the  water,  in 
wtiich  it  c^n  swim  readily  but  seldom  dives.  It  is  the  most  common 
"meadow  peeper."  When  approached  it  ceases  "peeping"  and,  be- 
cause of  this  fact  together  with  its  retiring  nature,  search  for  it  is 
not  often  rewarded.  It  is,  however,  easily  seen  and  taken  by  the  aid 
of  a  lantern  at  night. 

The  breeding  season  occurs  in  April  or  early  in  May.  The  eggs 
are  deposited  in  small  clusters  attached  to  stems  or  leaves  of  aquatic 
plants.  The  song  resembles  the  rattling  of  pebbles,  slow  at  first,  but 
increasing  gradually  in  a  succession  of  some  thirty  beats.  At  this 
time  the  throat  is  swollen  until  it  is  practically  spherical  and  about 
one-half  inch  in  diameter.  During  the  breeding  season  the  singing 
occurs^  in  chorus  during  tJie  day  and  evening.  At  other  times  the 
Cricket  Frog  is  diurnal;  then  individuals  may  be  heard.  Tadpoles 
may  be  found  as  late  as  August. 

Unlike  most  frogs,  this  species  does  not  wait  for  its  prey,  but 
secures  its  food  by  successive  leaps  until  it  approaches  and  catches 
its  victim,  which  may  have  been  seen  some  distance  away.  Of  eighty- 
two  stomachs  examined,  fifty-eight  contained  food.  Chief  among  this 
were  found  spiders^  leaf  hoppers,  plant  lice,  flies,  beetles,  ants  and 
other  Hymenoptera.  "It  catches  its  insect  food  by  giving  pro- 
digious leaps,  after  the  insect  has  been  sighted  at  a  distance," — (Dick- 
erson).    "It  feeds  on  various  kinds  of  insects." — (Holbrook). 


No.  23.     Ch^rophilus  nigrifus  feriarum  (Baird).     The  Swamp  Tree 

Frog. 

The  Swamp  Tree  Frog  is  of  a  bluish  gray  color,  with  a  dark  stripe 
extending  from  the  snout  along  the  back.  This  stripe  divides  about 
half  wav  back  and  forms  a  letter  "V."  On  each  side  of  this  and  on 
each  side  of  the  head  and  body  is  another  stripe.  Adults  average 
one  inch  in  length,  but  in  this  and  the  color  there  is  some  variation. 
Below,  the  animal  is  yellowish  white,  but  the  throat  of  males  is 
greenish, 


Fig.    18.— Struct u ml   ehnrncti 
ferinrum);  a,  dinmil  view 
About  tbrM  timoB  n:itural  size. 

OrlKiDsl  DravlBg*.  froin  tbc  Office  ol  lbs  Stale  Zmloftat. 

This  frog  is  found  in  piactitally  all  iiarts  of  the  United  States. 
Our  collection  Includes  but  two  siiecimens  fiom  the  following: 


It  is  fond  of  swampy  ground  especially  where  temparary  pools 
occur.  In  March  and  April  the  eggs  are  deposited  in  small  clusters 
attached  to  v^etation  in  the  water.  The  tadpoles  are  very  dark  in 
color.  The  call  of  adult  males  resembles  a  rattle,  the  sound  being 
soft,  and  rising  toward  the  end.  Though  not  loud,  the  singing  of  in- 
dividuals stands  out  distinctly. 

Neither  of  the  specimens  examined  showe«l  any  stomach  contents. 
"They  feed  upon  flies,  beetles  and  various  insects  that  frequent  maishy 
places." —  ( Dickerson ) . 

No.  24.     Ityla  versicolor  Le  Conte.    The  Common  Tree  Frog. 

The  Common  Tree  Frog  is  known  also  as  the  Tree  Frog  and  Tree 
Toad.  It  averages  two  inches  in  length;  has  a  short,  broad  head, 
and  a  stout  body.     The  color  varies  through  shades  of  gray,  brown 


120 

and  green.  There  is  an  oblique,  dark  band  on  the  top  of  the  head 
above  each  eye.  A  large  patch  on  the  back  is  in-egular  in  outline. 
The  skin  is  rather  warty.  Below,  the  body  is  whitish,  changing  to 
orange  ytllow  posteriorly.  The  ear  is  about  twothirds  the  size  of 
the  eye.  Changes  in  color  of  the  body  take  place  slowly  (generally 
about  one-half  hour  is  required)  and  in  accordance  with  the  color 
of  the  object  on  which  the  frog  is  resting. 


Fig.  19.— Structural  charaotere  of  the  Common  Tree  Frog  (Hyla  vereicalor):  a. 
dorsal  slew  ot  bead;  b,  lateral  view;  c.  ventral  view,  mouth  op«D;  d,  hind 
foot;  e,  fore  foot.     About  twice  natural  size, 

Origlnil  <lrs>vlDE8  trnm  the  Offivt  at  tbe  Btite  Zooloilal. 

This  Tree  Frog  occurs  throughout  Eastern  North  Auieiica,  and  is 
generally  regarded  as  second  only  to  the  Common  Toad  in  abundance. 
Its  protective  coloration,  however,  serves  to  conceal  it,  so  that  despite 
its  wide  distribution  it  is  not  very  generally  known.  Thus  from  the 
sixty-seven  counties  of  Pennsylvania  we  received  specimens  from  bni 
eisteen,  as  follows: 
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Danpbin    countjt    Farnell,    R.   and   O WlllIamHtown. 

Dauphin    county Shuey,    J.    A Penbrook. 

Franklin   county,    Finfrock,    J.    L..     Mercersburg. 

Franklin   county,    Marden,    6.   A.,    Mont  Alto. 

Fulton    county,    Palmer,    A.    C,    Warfordsburg. 

T^ehigh    coun^,    Poater.   C.   C.   B,,    Jacksonville. 

Lycoming    county, Fassold,    C Hughesville. 

Lycoming   coun^ Oorham,    W.    R Hartley   Hall. 

Montgomery    county Sever,    B.    M.,    Hatfield. 

Northumberland    county,     Kedline,    W.    W.,    Northumberlaud. 

Northampton    county Krr>utwurm    G.,     Baston. 

Northampton    coun^,     Wimmer,    O.    J.,    Nazareth. 

Susquehanna  county,    Main,    C.   A.,    South    Montrose. 

Tioga  county,    Hughes,    Mrs.    A.    F.,    Tlog^. 

Venango  county,    , McGinnis.    H.    B.,    Emienton. 

Washington   county,    Couch,    Merle,    Canonsburg. 

Warren  county,    Simpson,    R.    B. Warren. 

New   York Packard,    W.,    Pen  Yan,    N.   Y. 


This  species  is  provided  with  well  developed  disks  on  the  toes, — a 
development  that  fits  this  frog  well  for  its  life  on  trees  and  bushes. 
Indeed,  it  is  an  expert  acrobat,  and  jumps,  with  apparent  unconcern 
for  its  safety,  from  branch  to  branch  as  it  pursues  its  insect  food.  The 
Tree  Prog  frequents  orchard  and  forest  trees,  fences,  hedges  and 
shrubbery.  After  April,  in  the  evenings  and  especially  in  damp 
weather,  its  clear,  trilled  rattle  is  heard.  This  is  supposed  to  be  a 
forecast  of  wet  weather,  but  Mr.  Palmer  suggests  that  it  is  probably 
only  a  sign  of  contentment. 

The  light-colored  eggs  are  deposited  in  shallow,  reedy  pools  in 
small  clusters  or  singly,  and  attached  to  grasses  or  ^tem^  in  the  water. 
Generally  the  eggs  hatch  in  about  three  days.  The  tadpoles,  yellow 
at  first,  grow  rapidly  and  in  three  weeks  the  hind  legs  begin  to  make 
their  appearance. 

The  food  is  secured  as  the  Tree  Frog  moves  about  over  the  trees. 
Insects,  seen  several  feet  away,  are  quickly  captured  by  a  leap  to  their 
location  and  by  a  quick  thrust  of  the  frog's  sticky  tongue.  This 
Tree  Prog  is  most  active  at  dusk  and  at  night.  The  food  consists  of 
such  insects  as  are  found  on  trees  and  shrubbery, — beetles,  long- 
horned  grass-hoppers,  and  ants.  "In  fine  weather  it  climbs  the 
highest  trees  for  insects" — (Smith).  "Feeds  on  Insects'' — (Hol- 
brook).  "In  captivity,  will  take  flies  and  bugs" — (Palmer).  The 
Table  of  Stomach  Contents  shows  spiders,  long-horned  grass-hoppers, 
tree-crickets  (CEcanthus),  shield-bugs  (Pentatomidae),  leaf  hoppers 
(Jassidse),  moths  and  butterflies  (Lepidotera  and  their  larvae — cater- 
pillars), beetles  (Coleoptera)  and  their  larvae,  click  beetles  (Elater- 
idae),  and  ants. 


No.  25.    Hyla  pickeringii  Holbrook.        The  Spring  Peeper. 

The  Spring  Peeper,  also  called  the  Peeper,  Peep,  Pickering's  Frog, 
and  Pickering's  Tree  Toad,  is  of  a  fawn  to  brown  color.  There  is 
a  V-shaped  bar  between  the  eyes  and  an  oblique  cross  on  the  back. 
The  legs  are  barred.  The  under  parts  are  of  a  light  color.  The 
throat  of  the  male  is  brown.    Adults  average  an  inch  in  length. 
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Fig.  20.— Structural  characters  of  the  Spring  Peeper  (Hyla  pickeriDgii):  a,  dorexU 

view  of  head;  b,  lateral  view;  c,  hind  foot;  d,  fore  foot.    About  three  times 

natural  size. 

Original  Drawings,  from  tbe  Office  of  tbe  Stat«  2Soologl8t. 

This  species  is  found  in  most  of  the  Eastern  United  States  where 
it  is  quite  abundant  but  is  more  often  heard  than  seen.  Our  col- 
lection includes  specimens  from  seven  counties^  as  follows: 


Allegheny  connty,   Atkinson.   Dr.  D.  A.,   Westriew. 

Allegheny  county Krautwurm,    G.,    Pittstraigb. 

Chester  coanty,    Brittlan,  W.,   Downingtown. 

Chester  coun^,    Jackson,   T.  H.,    West  Chester. 

Dauphin    county.     Zool.    Office  Force Harrisburg. 

Dauphin    county,     Urich,   D.  C,    Penbrook. 

Dauphin    county,     Zool.    Office  Force,    Rockville. 

Dauphin    county.     Zool.    Office  Force.    Middletown. 

Indiana  county,    Wehrle.  R.  W., Indiana. 

Montour  county,   West,  Mrs.  Q.  P Danville. 

Perry  county Office  Attaches,    Marysville. 

Wayne  county Bullock.  W.  H. Honeedale. 


Until  the  approach  of  the  fall,  the  Spring  Peeper  lives  in  marshy 
land,  overgrown  with  grasses.  When  alarmed  it  hides  among  the 
vegetation  and  for  this  reason  it  is  hard  to  capture.  Consequently, 
the  Peeper  is  not  so  common  in  collections.  Not  only  does  the 
I^eeper  hide  but  it  also  remains  silent.  If  the  listener  be  patient, 
however,  the  frightened  frogs  gradually  break  the  silence,  and  more 
distant  ones  begin  to  call,  then  those  nearer  and  nearer,  until  near 
individuals  have  joined  the  chorus.  When  fall  comes  these  frogs 
desert  the  water  and  then  may  be  found  in  trees. 

The  eggs  are  generally  deposited  in  April,  singly,  on  plants  in  the 
water,  or  they  may  be  found  free  on  the  bottom  of  a  pool.  The  eggs 
are  brown  above  and  gray  below.  Only  a  short  period  elapses  until 
they  hatch,  and  the  tadpole  stage  is  likewise  of  short  duration. 
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Of  fifty  stomachs  examined,  seventeen  contained  food.  Prominent 
among  the  articles  of  diet  were  spiders,  weevils  and  ants.  "Their 
main  interest  in  life  lies  in  hunting  small  insects*' — (Dickerson). 
"It  feeds  on  small  insects,  as  flies,  etc." — (Holbrook). 


FAMILY  X.  RANID^.  THE  TRUE  FROGS. 

The  tiue  frogs  are  members  of  the  family  Ranidie,  and  have  well- 
developed  teeth  on  the  upper  jaw  and  vomer.  The  ear  is  well  devel- 
oped, and  in  our  species  the  hind  toes  are  full-webbed  and  without 
disks. 

STRUCTURAL  KEY  TO  THE  SPE13IES  OF  RANID^. 

A.  Lateral  folds  present. 

a.  Skin   with   longitudinal   folds   between   the   lateral   folds; 
definitely  outlined  spots  on  the  back  and  sides. 

'd\  Spots  rather  square;  under  surface  of  legs  bright  orange- 
yellow. 

No.  26.     Nana  palustris,  page  125. 

b'.  Spots  rounded,  outlined  with  lighter  shade. 

No.  25.     Rdna  pipiens,  page  123. 

b.  Skin  relatively  smooth  between  the  lateral  folds. 

a'.  Ear  of  male  larger  than  eye;  legs  short;  no  black  cheek 
patch;  no  definite  pattern  of  spots;  size  3i  to  4  inches; 
throat  of  male  yellow. 

No.  28.    Rana  clamHans,  page  129. 

b'.     Ear  of  male  not  larger  than  eye;  legs  long;  brown  or 

gray. 

No.  27.     Rana  splvatica,  page  127. 

B.  Lateral  folds  absent ;  ear  of  male  larger  than  eye ;  legs  relatively  * 

short;  webs  large;  head  broad;  size  very  large — 7  to  8  inches. 

No.  20.    Rana  catesheana,  page  131. « 


DISCUSSION   OF  THE   RANIDiE   BY    SPECIES. 

No.  26.     Rana  pipiais  Schreber.        The  Leopard  Frog. 

The  Leopard  Frog  is  also  known  as  the  Common  Shad  Frog,  Spring 
Frog  and  Field  Frog.  This  species  is  called  the  Leopard  Feog  be- 
cause of  its  spotted  coloration.  The  ground  color  varies  from  bright 
green  to  gray  or  brown.  This  is  marked  with  irregular,  dark  brown 
or  black  blotches,  which  are  edged  with  whitish,  and  which  form  two 
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irregular  rows  on  the  back.  There  are  generally  two  spots  between 
the  eyQs,  and  the  legs  are  barred  above.  The  under  parts  are  pale 
in  color.    Adults  may  be  three  inches  or  more  in  length. 

This  species  is  found  throughout  the  United  States,  east  of  the 
Sierra  Nevada,  and  is  a  very  common  form.  It  occurs  in  both 
brackish  and  fresh  water  swamps  and  prefers  swampy  meadows  to 
large  bodies  of  water.  It  is  a  very  active  species  and  an  excellent 
leaper,  being  able  to  jump  eight  feet  or  more  at  a  time.  When  dis- 
turbed it  may  sink  below  the  surface  of  the  water,  but  prefers  to  hide 
in  the  tall  grass,  where  it  is  well  hidden  by  the  protective  coloration. 
Nine  counties  of  Pennsylvania  are  represented  in  our  collection  of 
sixty-nine  specimens: 


Allegheny  coanty Brumbausb.   C.  L.,   WUklnsbaiv. 

Bradford   county,    Chubbuck.    C,    Rome. 

Dauphin  county,    Barrlni^on,    H.,    Paxtanf. 

Dauphin  county Carrutbers,   D..    HarrlMburg. 

Dauphin  county,    Zool.  Office  Attaches,    Dauphin. 

Dauphin  county,    Zool.  Office  Attaches, Middletown. 

Dauphin  county,    Zool.  Office  Attaches,   Highspire. 

Indiana  county,    Wehrle,  R.  W.,   Indiana. 

Luzeruo  county,   Angus,  Wm.,   Pittston. 

Lebanon  t>ouniy, Ross,   G.  R.,    Lebanon. 

Venango  county Bean.  L.  S.,    Bmlenton. 

Washington   .-^iinty,    Couch,    Joseph,    Canonsbim. 

Washingtc-   tv.inty Couch,    Merle,    Hickory. 

Weetniorelu.id   county,    Berg,  B.  F.,   Mt.  Pleaaant. 


The  note  is  a  rasping  call  produced  by  distending  the  oval  pouches 
under  the  arms.  The  Leopard  Frog  is  particularly  noisy  about  the 
middle  of  April.  The  eggs  are  laid  in  March  and  April  in  large 
masses,  which  sometimes  contain  upwards  of  6,000  eggs.  These 
clusters  are  attached  to  vegetation  or,  less  frequently,  may  be  floating. 
The  eggs  are  dark  in  color  and  hatch  in  about  ten  days.  It  is  not 
for  several  days  that  the  tadpoles  begin  to  feed  actively,  but  cling, 
instead,  to  vegetation  by  means  of  suckers  which  secrete  a  sticky 
substance.  All  become  active  feeders  within  four  to  seven  days,  and 
by  July  or  August  the  tail  is  absorbed,  the  small  frogs  loose  their  gills 
and  become  breathers  and  inhabitants  of  the  air. 


Plnte  IX  — Dorsal  view  of  the  T^eopard  Fros'  (Rami 
pipiens>.  Slightly  more  thnn  tbree-fourths  natural 
size.    Photographed  in  thr  office  (it  H.  A.   Snrfaci', 

I'^imiomic  Znolog'mi. 


late  X.— Uoreal  view  of  the  Pickerel  Froj  (Rano 
palustrU),  About  oue-half  uatural  size.  Photo- 
graphed in  the  office  of  H.  A.  Surface,  Econo- 
mic Zoologist. 


Mute  XI.— lliirso-lutprul  viow  of  the  Green  Frog  (Rana 
clamituuB).  About  three-fourths  natuml  size.  Photo- 
Krnph«d  in  the  office  of  M.  A.  ^jurface,  Economic  Zoolo- 


FiR.  21.— Structural  phnraetern  o(  the  Leopard  Frog  (Rana  pipiena):  a,  dorsal  view 
of  head;  b,  lateral  view;  c,  hind  foot;  d,  fore  foot.    Abont  twice  oatural  aiz«, 
Orlgtn»l  dmwlngB  (rom   thv  Odlc*  of  the  Bute  ZmtaglBt. 

The  food  of  adults  consists  of  spiders,  grasshoppers,  crickets, 
ground  beetles,  leaf  hoppers  and  oumerous  species  of  beetles.  ( See 
the  Table  of  Rtomach  Contents.)  "Eats  worms  and  iDsects  of  all 
kinds" — (Dickepson).    "It  feeds  on  insects"— (Holbrook). 


No.  27.     Rana  paluatris.     Le  Conte,        The  Pickerel  Frog. 

This  species  is  known  by  a  great  many  common  names  such  as 
Poison  Prog.  Poison  Bully,  Zebra,  Tiger,  Marsh,  Orass,  and  Yellow- 
leg  Frog.    The  name  "pickerel"  is  applied  because  this  frog  is  fre- 


quently  used  as  bait  in  flsliing  for  pickerel.  The  ground  color  of 
the  back  is  light  brown,  with  two  rows  of  large,  oblong  blotches  of 
dark    brown.     Sometimes   there  are   four   rows;    that   is,   one   row 


/^ 


Fig.   22.— Structural   charHctera  of  the   Pickerel   Frog   (Rana   palustria):  a,   dorsal 
view  of  head;   b,   lateral   view:   c,   hind   foot;   d,   fore   foot.    About  IJ   times 

Orielnal  dnwlngB  tram  tlie  OIBce  of  tbe  St*C«  Zoologlat 

below  each  fold.    There  Is  a  dark  spot  above  the  ^e  and  a  dark 
line  from  the  nostril  to  the  eye.     The  upper  jaw  is  white,  spotted  with 
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black.  The  head  is  short  and  blunt,  and  the  toes  are  well  webbed. 
The  ear  is  smaller  than  the  eye.  The  average  length  is  about  two 
and  three-quarter  inches. 

The  Pickerel  Frog  is  found  throughout  the  Eastern  United  States. 
In  our  collection  are  one  hundred  and  nine  specimens,  from  seven- 
teen counties,  as  follows: 


Adams  county,    ? . Zool.   Office,    Gettysbarg. 

Allegheny   coanty,    Brnmbaugb,  0.  L., Wilkinsburg* 

Berks  county,    B<Jyertown   High   School Boyertown. 

Berks  county,    Grnber,  0.  L Kutztown. 

Bradford   county HolTman,   J.  L.,    New  Albany. 

Cumberland  county,    Zool.  Office  Attaches.    Enola. 

Dauphin  county,    Henschen,  Prof.,   r Harrlsburg. 

Dauphin  county,    Zool.  Office  Attaches,    Dauphin. 

Pulton  county.    Jackson,  R.  L.,   McConnellsburg. 

Huntingdon  county,    Swope,   J.   K^    Huntingdon. 

Indiana  county,    Wehrle,   R.    w..    Indiana. 

Montgomery    county,    Brunner,  Wm.  N.,   OolIegeTiUe. 

Montour  county.    West,   H.  K Danville. 

Northampton  county Kinney,   I.  L Portland. 

Northumberland  county Pelfer,  F.  W.,    Fishers  Ferry. 

Warren  county,    Hartzel,    B.    B Warren. 

Wayne  county Bullock,  W.  H.,    Honesdale. 

Westmoreland    county,    Myers,   R.   I..    Welty. 

York  county,    Zool.   Office,    Peach  Bottom. 


The  specific  name  ^^palustris'^  signifies  "a  marsh"  or  "swamp." 
These  frogs,  however,  live  in  damp,  grassy  meadows  and  fields,  and 
along  brooks,  but  frequently  wander  to  grassy  situations  some  dis- 
tance from  water.  In  fact,  they  are  more  apt  to  be  found  away  from 
water  than  in  it.  The  voice  of  the  male  is  a  low,  prolonged,  grunting 
sound,  the  pitch  of  which  varies  with  individuals. 

The  eggs  are  deposited  in  May  in  shallow  water.  They  are  brown 
above  and  pale  colored  beneath.  The  transformed  tadpoles  leave  the 
water  in  August  or  September  and  live  along  the  grass-grown  shores 
of  streams  and  ponds. 

Of  109  stomachs  examined,  88  contained  food.  This  was  found  to 
consist  mainly  of  earthworms,  spiders,  thousand-legged  "worms," 
grasshoppers,  crickets,  leaf-hoppers,  Lepidopterous  larvae,  various 
species  of  beetles  and  ants.  "It  is  likely  that  Pickerel  Frogs  find 
acceptable  any  insect  that  makes  its  home  about  the  brook  or  that 
comes  there  to  deposit  its  eggs  in  the  water  or  to  get  honey  from  the 
flowers  that  grow  there" — (Dickerson). 


No.  28.    Rana  sylvatica.    I^  Conte.      The  Wood  Frog. 

The  Wood  Frog  varies  in  color  from  fawn  to  reddish  brown,  with 
arms  and  legs  barred  above.  The  head  is  small  and  pointed.  A 
light  line  extends  along  the  jaw  from  the  snout  to  the  shoulder.  The 
underparts  are  yellowish  or  whitish.  Males  average  two  inches 
and  females,  three  inches  in  length. 


Fi(.  23.— Structural  eharactere  of  the  W<K>d  Frog  (Bana  sjlvatica):  a,  doraal  riew 
of  bead;  b,  lateral  view;  c,  hind  toot;  d,  fore  foot.  Slisbtl;  lesa  than  twic« 
natural  size. 

Orlfliiil  drnwlDgt  from  th*  Olllcc  at  tta«  State  Zoolostit 

The  typical  Rana  aylvatica  Le  CoEte  is  contined  to  the  North- 
eastern UDited  States.  It  is  a  good  swimmer,  but  is  less  fre- 
quently found  about  water  than  any  other  of  our  frogs.  It  prefers 
woodland  where  there  are  cool,  shady  and  damp  conditions,  and  where 
its  obscure  colors  harmonize  so  well  with  tbe  dead  leaves  and  other 
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brown  or  gray  substances  on  the  ground.     In  our  collection  are  32 
specimens  from  12  counties: 

Alleghenj  connty Atkinson.    Dr.    D.    A. Westvlew. 

Allegheny   county,    Brumbaugh,  C.  L WiUdnsburg. 

Allegheny  county.    Cruiksbank,   Dr.  O.  F Swissvale. 

Berks  county,   Becker,    W.   D.,    Fleetwood. 

Bucks   county,    Cox,    B.    C,    Buckingham. 

Cambria  county Seaman,   G.  W Wllmore. 

Cambria  county, Settlemyer.   O.  T Wllmore. 

Dauphin    county Zool.    Office Rockrille. 

Dauphin    coun^,    Sober,    Miss Dauphin. 

Dauphin    county,    Drich,   D.  C^  Penbrook.   ' 

Brie  county,   Selden,    F.   H.,    Cranesrllle. 

Franklin   county,    Delong,    C.   A.,    Mont  Alto. 

Luzerne   county,    Campbell,   B.  W Wilkes-Bam. 

Perry  county Brigbtbill,    H.   A.,    Marsh  Hun. 

Potter  county Carpenter,   I.   S.,    UlysMS. 

Warren  county Sinpson,  R.  B.,    Warren. 

Wayne  county,   Bullock,  W.  H Honeadale. 

This  species  deposits  its  eggs  in  March  or  April  in  clusters,  which 
are  generally  attached  to  twigs  or  grasses  in  shallow  water.  If  the 
season  be  warm,  the  eggs  hatch  in  about  ten  days.  When  the  young 
frogs  leave  the  water  they  are  about  one-half  inch  long,  bronze  color 
beneath,  and  black  above.  It  is  only  during  the  breeding  season 
that  one  hears  the  hoarse-croaking  of  the  Wood  Frog,  and  at  other 
times  it  is  an  unusually  silent  species.  In  this  respect  the  Wood 
Frog  is  much  like  the  Toad. 

"It  is  much  more  alert  in  getting  food  (than  the  other  frogs),  re- 
sembling the  toad  in  this  respect.  It  sees  the  moving  insect  at  a 
distance  of  several  feet,  stealthily  walks  or  creeps  toward  it,  and 
perhaps  follows  it  some  distance,  before  making  the  capture" — (Dick- 
erson).  Of  32  stomachs  examined,  28  contained  food,  which  con- 
sisted largely  of  thousand-legged  "worms,"  flies  and  beetles. 


No.  29.     Rana  clamitans  Latreille.        The  Green  Frog. 

The  Green  Frog  is  also  known  as  the  Spring  Frog,  Bully,  Yellow- 
throated  Green  Frog,  and  Pond  Frog.  It  is  brilliant  green  in  front 
and  brownish  olive  posteriorly,  often  marked  with  irregularly  small, 
dark  spots.  The  under  parts  are  whitish^  changing  to  yellow  on  the 
throat  of  the  male,  and  spotted  with  drak  blotches  in  the  female. 
In  females  the  tympanum  is  about  the  size  of  the  eye,  but  it  is  one 
and  one-half  times  as  large  in  males.  The  toes  are  well  webbed.  The 
males  average  about  three  inches  in  length  and  females,  four  inches. 

This  species  is  very  common  throughout  the  Eastern  United  States. 
Our  collection  includes  128  specimens,  from  23  counties  of  Penn- 
sylvania : 

Adams    county ^ool.   Office Gettysburg. 

Allegheny  county Cmikshank,  Dr.  O.  F Swissvale. 

Berks  county Oruber,  C.  L Kutstown. 

Bradford   county Hoffman,   J.   L New  Albany. 

Cambria  county Seaman.   G.  W.,    Wllmore. 

Cumberland  county Shirk,    Harris Camp  Hill. 

Dauphin  county, Harrington,   H Paztang. 

Dauphin  county, Garman,    P.,    Harrlsburg. 

Dauphin  coun^, Keboch,    F.    D Williamstown. 

9 


.  Pamell,  R.  uul  O.. 


,.  BoTerlo'wn   Hlkb  Scbiwl, 

,.  Bronner,    M.  H.,    

,.  WMt,    Mn.   G.  P - 


.  ADdcewa,  F.  S..    . 


ind  fcmt;  d,   tor.'  tot 
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The  Green  Frog  is  an  aquatic  form  and,  in  this  respect,  stands 
second  only  to  the  Bull  Frog.  It  is  partial  to  bodies  of  water,  ponds 
small  streams  and  rivers — where  it  sits  on  the  bank,  hidden  by  the 
vegetation,  but  plunging  into  the  water  at  the  approach  of  danger. 
A  common  sound  is  a  deep  "chu-n-ng."  The  croaking  is  "explosive, 
prolonged,  and  low-pitched  and  is  likely  to  be  repeated  five  or  six 
times  in  succession.  *  *  ^  *  It  is  given  in  shallow  water" — 
(Dickerson). 

The  eggs  are  deposited  in  late  March  or  April  in  large,  firm  masses 
of  gelatinous  material.  The  tadpoles  are  rather  light  in  color,  and 
may  live  two  or  three  years  before  they  assume  the  adult  form.  Tad- 
poles may  reach  a  length  of  three  inches.  They  are  greedily  eaten 
as  food  of  fishes,  and  are  used  as  bait. 

The  food  found  in  107  of  128  stomachs  examined,  consisted  of 
earthworms,  snails,  crayfish,  spiders,  thousand-legged  "worms," 
grasshoppers,  crickets,  Lepidopterous  larvae,  flies,  ground  beetles, 
May  beetles,  clover-leaf  beetles,  weevils,  and  wasps.  The  v^etable 
matter,  including  grass,  was  undoubtedly  swallowed  accidentally 
with  the  regular  food.  "Its  food  is  small  worms,  or  such  insects 
as  may  come  within  its  reach" — (Holbrook). 

No.  30.    Rana  catesheana  Shaw.   The  Bull  Frog. 

The  Bull  Frog  is  variously  known  as  "Bully,"  "Bloody  Nouns,"  and 
"Jug-o'-rum."  The  general  color  of  the  back  is  green  or  brownish 
green,  marked  with  faint,  dark  spots.  The  green  is  generally  palest 
over  the  head.  The  ear  of  the  female  is  about  as  large  as  the  eye, 
while  that  of  the  male  is  larger.  The  legs  are  marked  with  blotches, 
and  the  toes  are  broadly  webbed.  Adults  reach  a  length  of  eight 
inches. 

This  species  is  found  throughout  the  United  States  east  of  the 
Rocky  Mountains.  It  is  represented  in  our  collection  by  36  speci- 
mens from  10  counties: 

Berks  connty Boyertowo   Hifh   School,    Boyertown. 

Camberland  county,  Shick,    H.,    Camp  Hill. 

Daaphin  county Keboch,   P.  D.,    Wllllamstown. 

Dauphin  county,  Keboch,    I.,    Berryaburg. 

Dauphin  conn^ K«*cker,   W.   A.,    Harriaburg. 

Dauphin  county Shelly,    D.   W Harriaburg. 

Indiana  county Wehrle,    R.   W.,    Indiana. 

T^wrence  county,   Hawthorne,  L.  H.,    New  Castle. 

Luzerne   county,    Angus.  Wm.,    Stoddardsvllle. 

Monroe  county,    Allegar,   I.  T.,    North  Water  Gap. 

Perry  connty Kane,   S.  S l4indi8borg. 

Westmoreland    county,    Myers,   R.  I Welty. 

York  county,    Frey,  Geo.  T.,   Bmlgayille. 


The  Bull  Frog  is  the  most  aquatic  of  all  our  frogs  and  enjoys  sit- 
ting with  just  the  nose  and  eyes  protruding  above  the  surface  of  the 
water.  Sluggish  rivers  and  ponds,  which  furnish  deep  water  for 
swimming  and  shallow  water  for  sitting,  are  favorable  places.    Shores, 


Fig.  2S,— Stmctural  cbaratiters  of  the  Bull  Frog  (Rann  catesbeaua):  a,  dorsal  view 
of  head;  b,  lateral  view;  c,  hind  foot;  i,  fore  foot;  e,  mouth  laid  open  to 
show  structure.    About  natural  siie. 


Orlglaal  dnnlogs  f. 


n  (be  OIBk  of  the  SUta  Zooloslit. 


grown  up  with  alders,  willows,  and  otber  water-loving  plants,  furnish 
shade  and  concealment.  The  call  of  the  male  ie  deep,  drawn  out, 
and  quivering,  and  maj  be  repeated  several  times.  The  common 
name  "Jug-o'-ruro"  is  applied  in  imitation  of  this  call.  This  is  heard 
at  night  or  during  dark,  rainy,  weather.  The  Bull  Frog  often  has 
a  burrow  in  a  bank,  near  which  it  sits,  and  to  which  it  may  retire 
for  protection.  As  it  can  close  its  nostrils  and  breathe  through  the 
skin,  the  Bull  Frog  can  remain  under  the  surface  of  the  water  at 
pleasure. 

The  breeding  season  comes  in  May  to  July.  The  tadpoles,  like 
those  of  the  Green  Frog,  attain  only  partial  development  the  first 
year  and  even  the  second,  so  that  many  do  not  assume  the  adult  form 
until  the  third  year.  They  are  eaten  by  serpents  and  fish,  used  for 
bait,  and  protected  by  law  in  Pennsylvania, 

"The  Bull  Frog  feeds  upon  insects,  and  other  smalt  inhabitants  of 
the  pond.  It  also  devours  turtles,  young  water  birds,  and  frogs, 
and  any  moving  object  that  it  can  swallow  or  partially  swallow" — 
(Dickerson).    "Feed  on  various  insects  and  the  smaller  animals 
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that  live  about  water,  as  species  of  crawfish,  also  snails" — (Hol- 
brook).  "One  stomach  upon  examination  showed  a  number  of  cater- 
pillars, three  or  four  grass-hoppers,  and  a  field  mouse'* — (Palmer). 
Of  39  stomachs  examined  in  the  laboratory  of  the  Economic  Zoologist, 
29  contained  food,  which  included  earthworms,  crayfish,  spiders, 
water  striders,  beetles,  weevils,  ants  and  a  young  frog;  also  vege- 
table matter,  such  as  a  leaf  and  grass.  They,  and  also  turtles,  have 
been  known  to  feed  on  young  ducks  in  ponds.  They  are  captured  by 
tying  a  piece  of  red  flannel  to  a  fish  hook  and  swinging  it  over  them 
as  they  perch  in  some  spot  favorable  to  their  catching  prey.  They  also 
devour  small  fishes,  and  when  pressed  by  hunger  are  decided  cannibals, 
as  are  all  frogs.  Frog  culture  or  "Frog  Farming''  has  been  proposed, 
but  no  one  has  yet  shown  how  to  make  it  successful,  owing  chiefly 
to  the  cannibalistic  tendency  of  these  creatures,  and  the  impossibility 
of  supplying  them  artificially  with  an  abundance  of  food  when  they 
are  crowded  together  abnormally. 
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POPULAR  ERRORS  CONCERNING  AMPHIBIANS. 


The  class  of  Amphibians  furnishes  more  than  its  share  of  popular 
errors  or  superstitions  in  Natural  History.  This  may  be  because 
these  creatures  are  more  or  less  repulsive  in  appearance,  and  because 
they  are  generally,  but  wrongly,  classed  with  Reptiles;  and  hence 
if  they  are  hunted  at  all  it  is  to  kill  them  rather  than  to  study 
them.  Truth  and  fiction  are  so  closely  woven  together  in  the  human 
mind,  that  it  is  impossible  to  separate  the  two,  and  we  can  do  noth- 
ing more  than  to  attempt  to  render  for  mankind  some  service  in 
correcting  a  few  of  the  errors  which  he  has  popularly  accepted  and 
passed  along.  Among  these  are  the  mistakes  embraced  in  the  follow- 
ing corrections: 

1.  The  tails  of  tadpoles  do  not  drop  off.  They  are  gradually  ab- 
sorbed, and  thus  become  sustenance  to  nourish  the  little  animal 
during  the  time  it  is  transforming  from  the  aquatic  and  plant-eating 
form  into  the  terrestrial  and  insectivorous  or  carnivorous  creature. 

2.  Reptiles  are  not  slimy,  but  Amphibians  are  generally  moist  or 
more  or  less  slimy. 

3.  The  slime  of  a  cold  blooded  animal  is  not  poisonous. 

4.  No  Amphibians  are  venomous,  or  can  poison  by  biting. 

5.  No  Amphibians  are  poisonous  or  would  produce  any  objection- 
able results  by  eating  them. 

6.  Other  parts  of  frogs  than  the  hind  legs  are  good  to  eat.  In  fact, 
there  is  no  reason  why  the  entire  frog  should  not  be  eaten,  as  well  as 
the  entire  parts  of  a  squirrel. 

7.  Salamanders  are  good  to  eat.  •  They  should  be  skinned  and  pre- 
pared like  frogs. 

8.  Frogs  are  cannibals.  It  is  not  generally  known  that  they  eat 
one  another  to  a  very  great  extent  when  confined  in  a  closed  space 
without  sufficient  food. 

9.  Frogs  and  toads  do  not  rain  down. 

10.  Frogs,  toads,  and  other  animals  do  not  live  enclosed  in  solid 
stone,  etc.,  as  is  often  reported. 

11.  Toads  do  not  cause  warts. 

12.  To  kill  a  toad  does  not  make  the  cows  give  bloody  milk  as  is 
often  said  in  the  country. 

13.  There  is  no  gem  in  the  head  of  the  toad,  as  was  believed  and 
published  by  the  ancients. 

14.  The  ashes  of  toads  have  no  medicinal  value  whatever,  neither 
do  the  ashes  of  any  other  creature. 
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15.  Toads  are  among  the  most  valuable  insectivorous  creatures 
of  the  gardens. 

16.  Salamanders  are  not  fireproof,  as  was  believed  and  published 
by  the  ancients. 

17.  To  throw  a  salamander  into  fire  will  not  put  out  fire,  as  is  pub- 
lished in  a  popular  powwow  book  in  Pennsylvania. 

18.  The  flesh  of  frogs  is  not  especially  highly  nutritious,  as  is  gen- 
erally supposed. 

19.  Frog  culture  or  "Frog  Farming"  is  impractical,  according  to 
present  knowledge  of  the  subject,  and  has  not  proven  successful  at 
any  place,  excepting  where 

20.  Salamanders,  tadpoles,  frogs,  and  other  creatures  do  not  poison 
nor  in  any  way  make  harmful  the  water  in  springs,  streams  and  wells 
where  they  may  occur. 


DEFINITIONS  OF  TERMS  USED. 


Amphicwlian.  Sand  of  vertebrje  which  are  concave  both  behind  and 
in  front. 

Costal  grooves.  Grooves  characteristic  of  salamanders,  being  de- 
pressions in  the  skin  and  generally  showing  the  position  of  the  rib 
beneath ;  hence  called  costal. 

Disk.    A  rather  spherical  enlargement  on  the  toes  of  tree  frogs. 

Dorsal,    Of  or  pertaining  to  the  back. 

Keel.  Provided  with  a  ridge,  or  more  properly  fin-like  development 
seen  on  the  tail  of  salamanders  and  tadpoles. 

Lateral.    Pertaining  to  the  side. 

Longitudinal.    Extending  lengthwise. 

Median.    Extending  along  the  middle. 

Opisthocoilian.     Said  of  vertebrae  which  are  concave  behind  only. 

Ova.    Latin  word  for  eggs. 

Ovum.    Latin  word  for  egg. 

Palatines.  Membrane  bones  of  the  roof  of  the  mouth.  They  are  two 
in  number,  one  on  each  side  and  extending  outward  and  backward 
from  the  vomer. 

Parasp  Tienoid.    The  bone  of  roof  of  the  mouth  behind  the  vomer. 

Parotid.    A  glandular  body  behind  the  ear  of  amphibians. 

Pedicel.  The  fleshy  growth  from  the  floor  of  the  mouth  by  which 
the  tongue  is  attached;  said  particularly  of  the  tongue  of  sala- 
manders. 

Plumbeous.    Lead-colored  (from  Latin  plumbum,  lead.) 

Posterior.    At  or  near  the  tail. 

Sphenoid.    Basal  bone  of  the  skull. 
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Spirdcle.    An  opening  in  the  neck  and  communicating  with  the  gills. 

Transverse.    Extending  across. 

Vertebra.    One  of  the  bones  of  the  spinal  column. 

Vomer.    The  bone  which  forms  the  front  of  the  roof  of  the  mouth. 
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PEEPACE  TO  BIRD  BULLETIN. 


Beaders  who  have  been  receiving  the  Bulletins  of  the  Bureau 
of  Zoology  know  that  these  have  been  on  different  topics,  accord- 
ing to  the  needs  of  the  season  and  the  possibility  of  their  prepara- 
tion. A  number  of  Bulletins  have  been  issued  on  birds,  beginning 
with  the  lowest  orders  and  families,  and  discussing  them  in  the 
systematic  order  of  their  classification.  Our  last  Bird  Bulletin  was 
published  in  February,  1908,  as  Volume  V,  Number  10,  of  the 
Monthly  Bulletin  Series.  However,  those  persons  who  have  been  pre- 
serving the  Bird  Bulletins  will  find  it  possible  to  put  them  together, 
and  with  this  and  subsequent  Bulletins  will  have  a  complete  publica- 
tion on  the  species  of  birds  occurring  in  Pennsylvania. 

We  have  found  it  advisable  to  deal  with  each  species  of  bird 
in  more  specific  detail  than  in  the  former  Bulletins.  This  naturally 
makes  a  larger  Bulletin,  but  it  gives  the  specific  information  that  we 
wish  to  pass  to  the  public  concerning  the  habits  of  birds  and  specially 
their  food  and  economic  value. 

This  Bulletin,  dealing  chiefly  with  the  families  including  the  Larks, 
Crows  and  Sparrows,  gives  the  results  of  investigations  by  this  of- 
fice and  by  the  U.  S.  Biological  Survey  and  others,  and  is,  of  course, 
reliable.  It  should  be  in  the  hands  of  every  teacher  and  should  be 
permanently  preserved  in  every  school  room  of  the  State,  as  well  as 
in  the  hooves  where  there  are  young  people  or  others  who  care  for 
nature  studies.  Any  person  in  Pennsylvania  wishing  a  number  of 
these  Bulletins  for  a  school,  grange,  or  other  organization  or  so- 
ciety, can  obtain  them  free  by  writing  for  them  to  the  office  of  the 
Zoologist  at  Harrisburg. 

In  presenting  this  Bulletin  to  the  public  the  State  Zoologist  takes 
pleasure  in  acknowledging  the  help  that  he  has  received  through  his 
present  Assistant,  Prof.  John  K.  Musgrave,  of  Pittsburgh. 

Other  Bulletins  on  the  subject  of  birds,  including  the  families  of 
the  Tanagers,  Vireos,  Warblers,  Wrens,  Creepers,  Titmice  and 
Thrushes  are  in  the  course  of  preparation,  and  will  be  issued  in  the  due 
course  of  time,  thus  completing  our  series  of  Bird  Bulletins.  When 
these  are  preserved  and  kept  together  one  will  thus  have  a  detailed 
and  complete  publication  on  the  Birds  of  Pennsylvania  in  reference 
to  their  habits  and  economy. 

It  is  to  be  regretted  that  the  supply  of  previously  issued  num- 
bers is  exhausted,  and  these  can  not  be  sent  upon  application;  but 
all  applications  for  the  present  Volume  should  be  sent  to  the  State 
Zoologist,  Bureau  of  Zoology,  Harrisburg,  Pa. 
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A  N ALYTIC  KEY  FOB  THE  DETERMINATION  OP  THE  ORDERS 
AND  FAMILIES  OF  PENNSYI.VANIA  BIRDS. 


Prepared   by   H.    A.    SURFACE,    Bconomio   Zoologist. 


A.  Feet    with    all    four    toes    connected    by    a    continuous    web;    ORDER    III 

STEGANOPODES.    TOTIPALMATE  BIRDS.    FAMILY  5  — Phalacroco- 
racidffi.    Cormorants. 
AA.    Feet  with  all  four  toes  m)t  connected  by  a  web. 

B.  Feet  with  the  front  toes  (only)  full-webbed,  or  toes  with  lobes  of  webbing 

at  sides,  and  then  daw  flat  and  nail4ike. 

C.  Bill  without  teeth-like  plates  set  on  in  a  row  along  the  sides;  not  broad  at  tip, 

but  sharp-pointed. 

D.  Legs  far  back,  at  "rump."  CRD.  1.— PYGOPODES.  THE  DIVING  BIRDS, 
e        No  tail  feathers.     FAM  1.— Podicipidce.     The  Grebes. 

ee       Tail  feathers  present. 

f.        Toes,  four,  FAM.  2.--Urinatorid8e.    Loons. 

ff.      Toes,  three,  FAM.  3.— Alcidse.     Auks,  Murres,  Etc. 

DD.  Legs  not  far  back  on  body.  ORD.  II.— LONGIPENNES.  LONG-WING- 
ED SWIMMERS.    FAM.  4.— Laridte.    Gulls  and  Terns. 

CC.  Bill  with  teeth-like  plates  along  the  sides,  as  in  a  duck,  broRd  (depressed). 
ORD.  IV.— ANSERES.  "PLATE-TOOTHED"  SWIMMERS.  FAM.  6.— 
Anatidse.     Ducks,    Geese  and    Swans. 

BB.    B^ont  toes  not  full-webbed. 

F.  Legs  long;  tibia  naked  below;  waders. 

G.  Hind   toes   well   developed   and    level   with   the   others.     Middle   claw   with 

teeth  on  one  side.   ORD.  V.— HERODIONES.  HERONS,  STORKS,  ETC. 
FAM.  7.— Ardeidffl.    Herons,  Bitterns,  Etc. 

GG.  Hind  toes  (if  present)  small  and  above  level  of  others.  Middle  daw  with- 
out  teeth . 

H.  Hind  toe  never  absent,  but  little  above  level  of  others.  Bill  never  sensi- 
tive; wings  short  and  rounded.  ORD.  VI.— PALUDICOLJE.  CRANES, 
RAILS,  ETC.    FAM.  8.— RaUidce.    Rails.  Gallinules  and  Coots. 

HH.  Hind  toe  (when  present)  quite  above  level  of  others.  Bill  sometimes  very 
sensitive,  soft  and  flexible  toward  the  tip.  ORD.  VII.— LIMICOL^.^THB 
SHORES-BIRDS . 

i.  Tarsus  (i.  e.,  jwrtion  of  leg  just  above  foot)  scutellate  (with  regular  broad 
plates,  in  vertical  series)  in  front.  Bill  slender,  flexible,  sensitive,  with  a 
blunt  tip.    FAM.  9.— Scolopacidse.    Snipes  and  Sandpipers. 

ii.  Tarsus  reticulate  (with  regular  net-like  markings)  in  front.  Bill  with  sharp 
tip,  not  soft  and  sensitive.    FAM.  10. — Charadriidte.    Plovers. 

FF.    Legs  not  elongate;  tibia  (i.  e.  "the  drum  stick")  full  feathered;  not  waders. 

J.  Bill  strongly  hooked  and  with  a  fleshy  cere  at  base.  ORD.  VIII.— RAP- 
TORES.    THE  BIRDS  OF  PREY.      - 

k.  Head  naked,  hind  toe  with  a  short  dull  claw.  FAM.  11.— Cathartidae.  Vul- 
tures. 

kk.     Head  feathered,  and  hind  toe  long  and  sharp. 

I.  Eyes  directed  sidewise  and  not  surrounded  by  a  disk  of  radiating  feathers 

FAM.  12.— Falconidae.     Kites,  Hawks,  Eagles,  etc. 

II.  Eyes   directed    forward,    and   surrounded    by   a   disk    of   radiating   feathers, 
m.      Middle  daw  with  comb  on  inner  edge.     FAM.  13.— Strigidce.     Bam  Owls. 
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mm.   Middle  daw  with  no  comb.      FAM.  14.— Bubonidse.    OwIb. 

JJ.     Bill  without  both  strong  hook  and  cere  at  the  same  time. 

L.  Hind  toe  short,  slightly  elevated;  the  front  toes  more  or  less  connected  at 
base  by  a  smaU  webbing.  ORD.  IX— GA^LINJE.  THE  "CHICKEN- 
LIKE" BIRDS.   FAM.   15.— Tetraonidse.     Grouse  and  Quail. 

LL.    Hind  toe  not  short  and  eleyated. 

M.  Bill  cered  but  not  strong  and  hooked.  ODR.  X— COLUMBiEJ.  PIGEONS 
AND  DOVES.    FAM.  16.— Columbidae.    Pigeons  and  Doves. 

MM.  Bill  not  cered. 

N.       Hind  claw  not  quite  as  long  as  the  longest  of  the  anterior  (front)  claws. 

O.       Toes,  two  in  front  and  two  behind;  or  the  outer  and  middle  toes  united. 

P.       Tail   feathers   soft.     ORD.    XI.— COOOTGES.     CUCKOO-LIKE   BIRDS. 

q.       Toes,  two  in  front,  two  behind.    FAM.  17 — Cuculid©.    Cuckoos. 

qq.      Toes,   three   in   front,    one   behind,    outer   and   middle  grown   together  half 

their  length.     FAM.   18.— Alcedinidse.     Kingfishers. 

PP.  TaU  feathers  rigid,  pointed  at  tips.  ORD.  XII.— PICI.  WOODPECKERS. 
FAM.   19.— Picid®,     Woodpeckers. 

00.  Toes  three  in  front  and  one  behind,  and  outer  and  middle  never  united. 
Mouth  with  wide  gape  (opening)  and  short  bill;  or  bill  very  long  and 
slender.  ORD.  Xlir— MACROCHIRES .  GOATSUCKERS,  SWIFTS 
AND  HUMMING  BIRDS. 

r.  Bill  short  and  broad  at  base. 

8.  Middle  daw  toothed.     FAM.  20— Caprimulgidse.     Goatsuckers,  Etc. 

88.  Middle  daw  not  toothed.    FAM.  21— Micropodid©.     Swifts. 

rr.  BiH  very  long  and  slender.    FAM.  22— Trochilidse.     Humming  Birds. 

NN.  Hind  claw  as  long  or  longer  than  the  middle  front  daw.  Toes  always  three 
in  front,  one  behind.    ORD.  XIV.— PASSERES.  PERCHING  BIRDS. 

t.        Tarsus  with  its  hinder  edge  rounded. 

u.  Bill  with  a  hook  at  tip  and  long  bristles  at  base.  Hind  daw  curved  and  not 
extra  long.     FAM.  23— Tyrannidae.     Flycatchers. 

uu.     Hind  daw  straight  and  very  long.   FAM.  24— Alaudids.     Larks. 

tt.      Tarsus  with  its  hinder  edge  sharply  compressed. 

▼.  Apparently  but  nine  primaries  (i.  e.,  the  long  feathers  on  the  "outer  joint" 
of  the  wing)  present ;  (the  first  minute  and  displaced) ;  the  first  that  is 
developed  is  about  as  long  as  the  next;  bill  not  hooked  at  tip. 

w.      Bill  with  but  ordinarily  wide  gape. 

X.  Bill  strong,  with  an  angle  in  the  cutting  edge  near  the  base  of  the  uppdr 
mandible,  with  the  comers  of  the  mouth  drawn  downward  (=coniros- 
tral). 

y.  Bill  rather  long,  sharp  pointed,  no  notch  at  tip  nor  bristies  at  base.  FAM. 
27.— Icteridse.     Orioles  and  Blackbirds. 

yy.  Bill  short,  often  notched  at  tip,  and  usually  with  bristies  at  base.  FAM. 
28— FringillidflB.     Finches,    Sparrows,    Etc. 

XX.  Bill  not  ''conirostral"  (not  as  in  "X");  no  downward  angle  of  the  mouth 
near  the  base  of  the  upper  bill. 

z.  Bill  strong,  upper  mandible  (biU)  slightiy  toothed  near  its  middle.  Plumage 
mostiy  red.    FAM.  29— Tanagridae.    Tanagers. 

VL.      ^ill  rather  slender,  not  strongly  conical. 

&.       Hind  daw  much  shorter  than  its  toe.     FAM.  34— Mniotiltida.     WaiMers. 

&&.    Hind  daw  as  long  as  its  toe.    FAM.  35— Motacillidn.    Pipits. 

virw.  Bill  wtih  very  wide  gape.  Wings  pointed.  FAM.  30— Hirundinidie.  Swal- 
lows. 

TV.  Primaries  evidentiy  ten,  the  first  developed,  but  short,  rardy  half  the 
length  of  the  next;  or  tip  of  bill  hooked. 

a.  Tarsus  distinctly  covered  with  regular  scales  in  front,  i.  e.,  scutellate. 

b.  Tarsus  short;  gill  short,  depressed;   head  crested;   tail  tipped  with  yellow. 

FAM.  31— Ampelidae.    Waxwings. 

bb.  Tarsus  longer  than  middle  toe  and  daw;  or  other  characters  differing  from 
above  (b). 

c.  Bill  both  strongly  hooked  and  toothed.    FAM.  32— Laniidse.     Shrikes, 
cc.       Bill  without  both  strong  hook  and  tooth. 

d.  Bill  slightiy  hooked  at  tip.    FAM.  33— Vireonidae.    Vircos. 
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dd.     Bill  not  hooked  at  tip. 

e.  Tail    feathers    stiff,    pointed.      Bill    long,    decorred.      FAM.    37— Oerthiid« 

Creepers. 
ee.     Tan  feathers  soft  and  rounded  at  tip. 

f.  Nasal  feathers  directed  forward,  usually  covering  the  nostrils. 

g.  Birds  of  medium  or  large  size-.     Wing  more  than  four  inches  long.     FAM. 

25— Coryidffi.     Crows  and  Jays. 

gg.      Birds  of  small  size.    Wing  less  than  four  inches  long. 

h.       Bill  not  notched.    FAM.  38— Paridae.    Titmice  and  Nuthatches. 

hh.     Bill  notched  toward  the  tip,  very  slender.     FAM.  39— Sylvlid».     Kinglets. 

ff.  Nasal  feathers  erect  or  directed  backward,  not  covering  nostnls;  bill  rather 
slender,  the  upper  side  convex.  FAM.  36— Troglodytidse.  Wrens  and 
Mocking  Birds. 

aa.  Tarsus  "booted"  (i.  e.,  smooth  in  front,  without  distinct  scales  or  cross 
lines,  except  near  the  base) ;  bristles  present  at  base  of  bill. 

i.  Birds  of  small  size;  wing  less  than  three  inches  long;  young  unspotted. 
FAM.  39— Sylviidse.    Kinglets  and  Gnat-catchers. 

ii.  Birds  of  medium  size;  wing  more  than  three  inches  long;  young  spotted. 
FAM.  4(>~Turdid8D.    Thrushes. 


The  above  "Key"  is  intended  to  be  useful  in  giving  readers  a 
^'bird's  eye  view"  of  the  classification  that  includes  nearly  all  Amer- 
ican birds.  It  is  unfortunate  that  in  identifying  a  bird  by  this 
^TKey"  only  a  specimen  in  the  hanrt  can  be  used,  but  many  birds  are 
found  dead,  and  these  can  be  utilized  in  a  scientific  examination.  No 
one  should  kill  birds  for  this  purpose.  It  is  illegal  even  for  col- 
lecting, unless  done  by  obtaining  a  properly  issued  license. 

An  effort  has  been  made  to  keep  the  "Key"  free  from  scientific! 
terms,  but  to  a  certain  limit  this  is  impossible.  It  is  just  as  thougli 
one  should  attempt  to  take  from  a  machine  all  the  parts  that  a  per- 
son who  is  not  a  mechanic  would  not  understand. 

The  Class  of  Birds  or  Aves,  is  divided  into  large  groups  called, 
Orders.  These  Orders  are  designated  in  the  "Key"  by  Boman  nu- 
merals. They  are  in  turn  divided  into  smaller  divisions  called 
Families,  here  numbered  with  Arabic  numerals.  This  is  slightly 
different  from  botanical  classification,  in  which  the  terms,  "order" 
and  "family"  are  used  for  the  same  group,  as  equivalents. 

We  have  designated  the  steps  to  Orders  by  capitals,  and  from 
Orders  to  Families  by  lower  case  letters.  In  using  the  "Key"  to 
find  the  name  of  the  Family  to  which  a  specimen  in  hand  belongs  it 
must  be  understood  that  it  goes  to  one  or  the  other  of  two  roads  or 
divisions.  It  is  eithei*  "A"  or  "AA,"  then  if  it  goes  to  "AA"  it  be- 
longs to  "B"  or  "BB,"  if  to  the  former  it  must  come  either  to  "0" 
or  "CC,"  but  if  to  the  latter  ("BB")  it  belongs  under  "F"  or  "FF." 
For  example,  suppose  we  have  in  hand  the  specimen  we  once  found 
dead,  and  preserved  it.  We  examine  it  and  find  that  all  the  toes  are 
not  connected  by  a  web,  so  it  goes  to  "AA."  In  fact,  the  front  toes 
are  not  full  webbed,  so  it  goes  to  -'BB ;"  and  as  the  legs  are  not  es- 
pecially long  and  the  tibia   is   fully   covered   with   feathers  below, 
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we  know  it  is  not  a  wader,  and  it  consequently  belongs  under 
"FF."  The  bill  does  not  have  both  a  strong  hook  and  cere, 
so  it  goes  to  "JJ,"  and  it  does  not  have  a  short  and  elevated 
hind  toe  it  goes  to  "LL."  The  bill  has  no  cere,  so  it  belongs  to 
"MM,"  and  as  the  longest  claw  is  in  front  it  goes  to  "N."  The  toes 
are  "two  in  front  and  two  behind,"  so  it  belongs  under  "O,"  and  as 
the  tail  feathers  are  stiff  and  pointed  at  the  tips  it  goes  to  "PP." 
Now  as  we  can  run  it  down  no  further  it  must  belong  to  "Order  XII. 
PICI.  WOODPECKERS."  As  there  is  only  one  American  Family 
in  this  order,  it  belongs  to  the  Family  Picidae  or  Woodpeckers. 

It  must  be  remembered  that  in  every  case  throughout  the  "Key," 
a  name  belongs  with  the  line  before  it  rather  than  to  the  one  follow- 
ing it. 
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FAMILY  24.   ALAUDlD-ffiJ.     The  Larks. 

The  second  family  of  the  Passerine,  or  perching,  birds  is  known 
as  AlandidaB  and  includes  the  true  Larks.  These  birds  may  be  rec- 
ognized by  the  following  characters:  bill  rather  stout  and  rounded; 
claw  of  the  hind  toe  much  lengthened,  as  long  as  the  middle  toe 
without  the  nail ;  back  of  tarsus  rounded  like  the  front ;  first  primary 
very  short  or  obsolete. 

About  100  species  are  known,  chiefly  birds  of  the  Old  World.  The 
most  famous  bird  of  the  family,  is  the  Sky  Lark,  Alauda  arvensis  L., 
of  Europe.  In  America  the  family  is  represented  by  one  genus- 
Otocoris.  Indeed,  all  the  forms  which  occur  in  North  America  be- 
long to  one  species,  namely  Otocoria  alpestris,  but  this  runs  into  some 
twenty-one  varieties  or  subspecies.  These  varieties  are  due  to  living 
under  different  conditions :  some  varieties  are  birds  of  the  beaches  and 
salt-marshes  of  the  coast,  others  of  lake  shores,  muddy  flats,  and 
swamps  of  the  interior;  in  the  far  West,  of  hot  desert  valleys,  arid 
table  lands,  level,  grassy  prairies,  the  foothills,  and  even  bare  moun- 
tain-tops. In  Pennsylvania  there  occur  the  typical  Otocoris  alpeatris^ 
the  Homed  Lark^  and  Otocoris  alpestris  praticola^  the  Prairie  Horned 
Lark. 

Our  Larks  are  ground-loving  birds  which  frequent  cultivated  fields, 
waste  places,  meadows  and  road-sides.  Except  during  the  breeding 
season  they  are  gregarious,  and  are  found  in  great  flocks  during  the 
fall  and  winter.  Since  the  ocean  shore  is  a  common  place  of  sojourn 
at  that  time  of  year,  these  birds  have  been  called  Shore-larks.  How- 
ever, the  majority  of  the  varieties  are  birds  of  the  interior,  so  the 
name  "Shore-lark"  is  not  applicable  to  all  members  of  the  genus 
Otocoris.  However,  all  these  birds  have  a  tuft  of  black  or  dark 
colored  feathers  above  and  behind  each  eye,  so  the  name  "Homed 
Lark"  is  fitting  and  should  be  applied  to  these  birds. 

474.*  Otocoris  alpestris  (Linn.).   The  Homed  Lark. 

The  typical  Horned  Lark  is  pinkish  brown  with  numerous  streaks ; 
black  crescent  on  breast;  black  tuft  of  feathers  above  ea^h  eye  form- 
ing the  "horn;"  white  below;  chin,  throat  and  line  over  eye  sulphur 
yellow.    Adults  are  about  7|  inches  long ;  tail  3  inches. 

Breeds  in  Northern  Europe,  Greenland  and  Northeastern  Canada; 
migrates  southward  in  winter  into  Eastern  United  States  as  far  as 
North  Carolina  and  Tennessee.  It  is  not  readily  distinguished  in  the 
field  from  the  following,  which  it  resembles  in  habits. 

•The  nmnben  here  used  are  tboee  of  the  check  list  of  tbe  American  Omlthologista*  Union. 
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474b.  Otocoria  alpestris  praticola  Henshw.    The  Prairie  Horned  Lark. 

Similar  to  the  typical  0.  alpestris^  slightly  smaller  and  paler,  the 
yellow  being  largely  replaced  by  white.    See  plate  II  facing  page  162. 

Annual  resident  of  Pennsylvania.  Breeds  in  the  Upper  Mississippi 
Valley,  eastward  through  New  York  to  Western  Massachusetts  and 
Long  Island.    Young  seen  in  Blair  Co.,  Pa.,  in  May,  1914.    H.  A.  S. 

Like  other  Horned  Larks  it  is  a  hardy  bird,  seeming  to  take  de-. 
light  in  braving  the  cold  weather  and  in  living  in  exposed  situations. 
It  runs  along  the  ground,  and  when  frightened  takes  wing  hesitat- 
ingly, utters  a  sharp  whistle,  and,  like  the  Spotted  Sandpiper,  re- 
turns to  the  starting  point  or  flies  off  to  a  place  of  safety.  Although 
our  Horned  Larks  are  not  as  famous  songsters  as  is  the  European 
Sky  Lark,  they  sing  much  as  the  latter  bird.  This  song  is  heard  dur- 
ing the  nesting  season,  and  often  is  sung  as  the  bird  rises  in  the  air 
and  soars  so  high  as  to  become  invisible.  *'***But  it  often  utters  the 
same  song  whTle  perched  on  some  clod  or  stone,  especially  just  be- 
fore dawn  or  after  sunset,  as  well  as  in  the  spring  time,  while  the 
snow  is  on  the  ground"  (Ernest  E.  Thompson). 

The  nest  is  usually  made  of  grasses  which  All  ^mall  cavities  in 
the  surface  of  the  ground.  Nesting  season  begins  very  early,  often 
before  the  snow  has  disappeared,  and  two  or  three  broods  may  be 
reared  in  a  year.  Eggs  average  three  to  four  in  number;  pale  bluish 
or  greenish  white,  minutely  and  evenly  speckled  with  pale  grayish 
brown;  size  .84  x  .60  inch. 

A  very  complete  account  of  "the  Horned  Larks  and  Their  Belation 
to  Agriculture"  forms  the  contents  of  Bulletin  23  of  the  Bureau  of 
Biological  Survey,  U.  S.  Department  of  Agriculture,  published  in 
1905.  Investigation  by  that  bureau  shows  that  with  the  exception 
of  the  California  subspecies  0.  a.  aciia,  the  food  of  the  Homed  Larks 
is  almost  identical.  Eleven  hundred  and  fifty-nine  stomachs  were  col- 
lected in  all  parts  of  the  United  States  and  the  examination  shows 
that  20.6%  of  the  food  is  insects  and  79.4%,  vegetable  matter,  nearly 
six-sevenths  of  which  are  weed  seed. 

"It  is  impossible  to  estimate  in  dollars  and  cents  the  benefits 
resulting  from  the  work  of  the  Horned  Lark,  but  it  is  none  the  less 
real  on  that  account.  Moreover,  the  services  of  the  bird  cost  the 
farmer  practically  nothing  save  a  small  toll  levied  here  and  there 
upon  seed  grain.  So  small  in  amount  is  the  grain  thus  taken  and 
over  such  restricted  areas  that,  aside  from  the  fact  that  at  small 
expense  all  damage  can  be  prevented,  the  loss  bears  no  comparison 
to  the  benefits  conferred.  The  Horned  Lark  by  its  services  to  agri- 
culture earns  a  right  to  live  and  deserves  protection  at  the  hands  of 
man." 
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FAMILY  25.   cORViDiB.       The  Crows,  Jays,  Etc. 

The  birds  of  the  family  Corvidae  are  large  ones,  measuring  ten 
inches  or  more  in  length;  bill  stout,  rather  long,  nostrils  concealed 
by  tufts  of  bristly  feathers,  which  point  forwards ;  outer  tail  feathers 
sbortest. 

Two  hundred  species  described,  some  in  almost  all  parts  of  the 
ikTorld.     In  Pennsylvania  five  species  are  found. 

All  our  species,  with  the  exception  of  the  Canada  Jay,  are  resident 
throughout  the  year,  and,  except  during  the  breeding  season,  are 
gregarious.  Also,  more  or  less  migratory,  especially  the  Crow.  Al- 
though the  Corvidae  are  not  songsters  they  show  remarkable  inflec- 
tions of  voice,  and  some  students  of  birds  place  the  Oorvidae  in  the 
frcnt  rank  of  bird  intelligence. 


KEY  TO  THE  PENNSYLVANIA  SPECIES  OF  CORVIDiEJ. 

A.  Plumage  black. 

a.  Wing  about  15  inches  long;   bill  over  2^  inches,  486a. 

Raven,  page  165. 

b.  Wing  about   13   inches  long;   bill  about  2   inches,   488. 

American  Crow,  page  166. 

c.  Wing  about  11  inches  long;   bill  about  1^  inches,  490. 

Fish  Crow,  page  168. 

B.  Plumage  bluish  or  grayish. 

a.  Back  blue;  tail  tipped  with  white;  black  breast  patch,  477. 

Blue  Jay,  page  163. 

b.  Back  gray ;  back  of  the  head  and  nape  blackish ;  fore-head 

whitish,  484.    Canada  Jay,  page  164. 


477.    Cyanocitta  cristata  (Linn.).   The  Blue  Jay. 

The  prevailing  color  of  the  Blue  Jay  is  grayish  blue;  band  across 
breast,  back  of  head  and  sides  of  neck,  black;  wings  and  tail  clear! 
blue,  barred  with  black;  outer  tail  feathers  and  secondaries  tipped 
with  white.  Adults  12  inches  in  length,  tail  about  6  inches,  bill 
slightly  more  than  1  inch  in  length.    See  plate  III  facing  page  166. 

The  Blue  Jay  is  a  common  bird  throughout  Eastern  North  Amer- 
ica. It  may  be  found  in  woodlands,  orchards,  fields,  or  even  about 
dwellings.  Because  of  its  bright  coloration  and  aggressive,  noisy 
manner,  few  birds  are  more  conspicuous.  During  the  fall  and  winter, 
when  the  leaves  have  fallen,  the  Jays  are  especially  busy  gathering 
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and  storing  food.  When  snow  covers  the  ground  th^  come  about 
dwellings  in  search  of  food.  It  is  not  a  singer,  but  imitates  other 
birds,  particularly  the  commoner  Hawks. 

The  nest  is  made  of  rootlets  in  May  in  the  crotch  of  a  tree. 
Eggs  four  to  six;  pale  olive  green  to  brownidi  ashy  in  color,  rather 
thickly  marked  with  distinct  or  obscure  spots  of  varying  shades  of 
cinnamon  brown;  size  1.10  x  .85  inch. 

The  food  of  the  Blue  Jay  is  divisible  into  vegetable  (75.7%)  and 
animal  (24.3%).  The  former  is  made  up  of  fruits,  grains,  and  othe^ 
seeds.  Among  these  are  mast, — acorns,  chestnuts,  beechnuts,  and 
hazlenuts.  The  bulk  of  the  grain,  which  is  waste,  is  picked  up  in 
fields  after  harvest  or  found  during  the  winter.  Com  forms  17.9% 
of  the  food,  and  the  bulk  of  this  is  eaten  in  January.  The  Jay  pre- 
fers mast  to  grain  and,  furthermore,  unlike  the  Crows,  Crow  Black- 
birds, and  some  Woodpeckers,  it  does  not  eat  regularly  the  seeds  of 
the  poisonous  species  of  Rfms  (poison  ivy  and  sumacs)^  and  thus 
does  not  disseminate  these  seeds. 

The  habit  of  the  Blue  jay  in  eating  ^gs  and  nestling  birds  has  been 
much  commented  upon.  Prof.  Beal  shows  in  his  report  in  the  1896 
Yearbook  of  the  United  States  Department  of  Agriculture  (pp.  199- 
200)  that  292  stomachs  were  examined  by  the  Bureau  of  Biological 
Survey  and  remains  of  small  birds'  eggs  were  found  in  two  only  and 
the  diells  in  three.  One  stomach  taken  in  February  contained  rem- 
nants of  a  bird. 

The  animal  food  is  made  up  largely  of  insects.  These  are  eaten 
every  month  in  the  year,  in  greatest  amount  in  the  warmer  months 
when  insects  are  more  abundant.  The  bulk  of  the  insect  food  con- 
sists of  beetles,  grasshoppers,  and  caterpillars,  with  a  few  bugs, 
wasps,  flies,  and  an  occasional  spider  or  myriapod. 


484.    Perisoreus  canadensis  (Linn.).  The  Canada  Jay;  Whiskey  Jack. 

Fore  part  of  head  white ;  back  of  head  and  nape  sooty  black,  back 
gray;  wings  and  tail  gray,  most  feathers  narrowly  tipped  with  white; 
throat  and  sides  of  the  neck  white,  rest  of  the  under  parts  ashy 
gray;  length  12  inches. 

Nova  Scotia,  Northern  New  England,  and  Northern  New  York; 
west  to  northern  Minnesota;  north,  in  the  interior,  to  the  arctic 
regions.  "Very  rare  straggler  in  winter"  in  Pennsylvania.  'T)r. 
A.  C.  Treichler  secured  one,  February  1889,  in  Lancaster  County,  Pa." 
(Stone). 

The  nest  is  composed  of  coarse  twigs  and  strips  of  bark  and  is 
placed  in  coniferous  trees,  ^ggs,  4-5 ;  white,  distinctly  and  obscurely 
spotted  with  light  olive-brown;  1.5  x  .81  inch. 
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Pood:  "  Like  the  ordinary  Jay  they  are  hoarders.  Audubon  says 
they  store  away  berries  and  nuts  in  hollow  trees,  or  between  the 
layers  of  bark  on  decaying  branches,  the  provision  secured  enabling 
them  to  pass  the  winter  in  comfort  and  rear  their  young  before  the 
snow  is  off  the  ground.'' 


486a.    Gonms  coraw  principalis  Ridgw.       The  Northern  Raven. 

The  Northern  Eaven  may  be  distinguished  from  the  Crow  by  its 
greater  size  (adults  average  25  inches  in  length) ;  the  entire  plumage 
is  black,  with  steel  blue  reflections,  and  the  feathers  of  the  throat 
are  stiffened,  elongated  and  narrow. 

The  Raven  is  found  in  the  northern  parts  of  North  America  but 
is  rare  east  of  the  Mississippi  River.  An  occasional  pair  or  colony 
is  found  in  the  higher  or  more  northern  and  secluded  parts  of  Penn- 
sylvania. The  writer  has  seen  them  nesting  in  Centre  County  (1900 
to  1910). 

This  bird  very  much  resembles  the  Crow  in  habits,  and  may  be 
looked  upon  as  a  large  Crow.  The  voice,  however,  is  deep  and  hoarse, 
the  usual  call  being  much  like  that  of  a  young  Crow,  and  may  be  rep- 
resented thus :  cr-r-r-cruck. 

The  nesting  season  begins  early,  as  we  have  found  the  young  in 
Centre  County,  Pa.,  as  large  as  full  grown  Crows  about  the  middle  of 
April.  The  nest  is  compact,  like  that  of  a  Crow,  and  is  placed  in  a 
high  tree  or  on  a  cliff.  The  eggs  number  two  to  seven  and  are  marked 
like  those  of  the  Crow;  size  2.02  x  1.38  inches. 

Nothing  in  detail  has  been  published  on  the  food  of  the  Raven, 
but  there  is  every  reason  to  believe  that  the  food  is  similar  to  that 
of  the  Crow.  Of  course,  the  more  retiring  habits  of  the  Raven  and  its 
occurrence  in  the  more  unsettled  regions  would  result  in  some  dif- 
ferences in  food.  '^Largely  fish  offal  and  refuse;  also  clams  and  eggs 
and  young  of  waterfowl"  (F.  M.  Bailey). 

Vernon  Bailey  in  writing  of  the  American  Raven,  C.  c,  Hnuatus, 
says,  "They  descend  to  lake  and  river  shores  for  dead  fish  or  what- 
ever the  waves  wash  up  in  the  way  of  food,  make  a  few  meals  from  a 
dead  sheep,  feast  on  what  is  left  when  a  hunter  dresses  a  deer  and 
are  accused  of  helping  out  their  varied  bill  of  fare  with  eggs  and 
young  from  any  birds'  nest  that  comes  handy.  Their  own  nest, 
placed  in  a  niche  half  way  up  some  perpendicular  cliff,  usually  bids 
defiance  to  all  enemies.'' 
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488.    Corvua  hrachyrhynchoa  Brehm.       The  American  Crow. 

The  Crow  is  uniformly  black  with  steel  blue  or  deep  purplish 
reflections,  most  pronounced  on  the  body;  length  about  20  inches. 
See  plate  III  facing  page  166. 

Found  throughout  North  America,  but  the  Canadian  Crows  gen- 
erally migrate  in  the  fall  to  the  Northern  United  States.  Even  our 
Pennsylvania  birds  move  more  or  less  southward  and  congregate  in 
great  flocks  in  winter,  often  near  bodies  of  water.  These  congr^a- 
tions  assemble  in  rookeries,  some  of  which  are  very  extensive  so  as  to 
include  upwards  of  200,000 'birds.  From  these  rookeries  the  crows 
disseminate  at  dawn  and  to  them  they  repair  at  night.  Great  num- 
bers of  Crows  are  observed  in  winter  along  the  coast,  where  they  find 
sustenance  in  the  dead  fish  and  other  debris  of  the  washup. 

Large  Crow  roosts  known  to  be  in  use  in  Pennsylvania  during 
1886  and  1887  are  recorded  in  Bulletin  6  of  the  U.  S.  Bureau  of 
Biological  Survey  as  follows: 


LocaUty. 

Bxtent. 

Number  of  Grows. 

rSoflti^villc!     Cheiiter   coiintr.    •••. ••••••••• 

Several   acres 
About  20  acres 

'Davla    Grove     MontffomerT    coiintr 

200.000 

T.jini^Aiit<*r     LiAnoAflter   oountr.    •••.•• .••.. 

Large  numbers 

There  are  other  large  roosts  near  Qarver  Ferry,  Westmoreland 
County  (at  the  junction  of  the  Allegheny  and  Kiskiminitas  Rivers) 
and  Bristol,  Bucks  County. 

Crows,  like  their  cousins  the  Blue  Jays,  have  held  their  own  de- 
spite the  persecution  to  which  they  have  been  subjected.  Their  num- 
bers have  scarcely  diminished  because  they  have  adjusted  themselves 
to  the  encroachment  of  man,  as  they  are  shy  and  suspicious  but 
aggressive. 

The  nest  is  usually  placed  high  in  a  rather  inaccessible  place  in  a 
tree  early  in  April.  In  selecting  the  site  the  Crow  shows  its  usual 
wariness  and  sagacity.  The  eggs  number  four  to  six,  and  are  gen- 
erally bluish  green,  thickly  marked  with  shades  of  brown;  size  1.65 
X  1.19  inches. 

The  Bureau  of  Biological  Survey  examined  909  stomachs  of  Crows, 
and  the  results  of  the  investigations  are  embodied  in  Bulletin  No. 
6,  published  in  1895.  The  stomach  contents  average  36.6%  animal 
food  and  63.4%  vegetable  food.  If,  however,  the  mineral  matter  be 
taken  into  consideration  the  averages  are:  mineral  matter  lO.J 
animal  matter  32.9%  and  vegetable  matter  66.8%. 


Plate  IV.     The  Bronzed  Grnckle. 
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Dr.  0.  Hart  Merriam,  former  Chief  of  the  Bureau  of  Biological 
Survey  says:  "The  most  important  charges  brought  against  the 
Crow  are:  (1)  That  it  pulls  sprouting  com;  (2)  that  it  injures  com 
in  the  milk;  (3)  that  it  destroys  cultivated  fruit;  and  (4)  that  it 
feeds  on  the  eggs  and  young  of  poultry  and  wild  birds." 

"All  of  these  charges  are  sustained  by  the  stomach  examination 
so  far  as  the  simple  fact  that  Crows  feed  upon  the  substances  nai|^ed. 
But  the  extent  of  the  injury  is  a  very  different  matter." 

"In  order  to  ascertain  whether  the  sum  of  the  harm  done  out- 
weighs the  sum  of  the  good,  or  the  contrary,  the  different  kinds 
of  food  found  in  the  stomachs  have  been  reduced  to  quantitative  per- 
centages and  contrasted.  The  total  quantity  of  com  eaten  during 
the  entire  year  amounts  to  25%  of  the  food  of  adult  Crows,  and  only 
9.3  per  cent,  of  the  food  of  young  Crows.  Leaving  the  young  out  of 
consideration,  it  may  be  said  that  in  agricultural  districts  about' 
one-fourth  of  the  food  of  Crows  is  com.  But  less  than  14  per  cent, 
of  this  corn  and  only  3  per  cent,  of  the  total  food  of  the  Crow  con- 
sists of  sprouting  com  and  com  in  the  milk;  the  remaining  86  per 
cent,  of  the  corn,  or  97  per  cent  of  the  total  food,  is  chiefly  waslfe 
grain  picked  up  here  and  there,  mainly  in  winter,  and  of  no  econ- 
nomic  value." 

"In  the  case  of  cultivated  fruits  the  loss  is  trivial.  The  same  is 
true  of  the  eggs  and  young  of  poultry  and  wild  birds,  the  total  for 
the  year  amounting  to  only  1  per  cent,  of  the  food." 

The  animal  food  includes  mammals,  birds,  reptiles,  batrachians, 
fish,  crustaceans,  mollusks,  insects,  and  spiders.  Of  909  stomachs 
examined  38  contained  remains  of  rabbits  and  Mr.  Barrows  says 
these  were  mostly  taken  in  May  and  that  undoubtedly  most  of  them 
had  been  taken  alive.  Carrion  forms  a  large  part  of  the  animal  food, 
while  mice,  especially  the  short-tailed  field  mice  (Microtus)  are  im- 
portant. 

Of  reptiles,  small  tortoises,  snakes  and  lizards  are  eaten.  The 
snakes  are  all  of  harmless  species  which  are  beneficial  because  they 
destroy  insect  pests.  Lizards  are  seldom  taken,  due  to  their  very 
rapid  movements  and  protective  coloration. 

Crows  consume  great  numbers  of  toads  and  frogs,  an  unfortunate 
fact  since  the  formed  are  particularly  beneficial  to  farmers. 

The  contents  of  Crows'  stomachs  show  that  less  tlian  1  per  cent 
is  fish,  and  this  is  mostly  carrion.  However,  Crows  are  known  to  be 
fairly  good  fishers  especially  during  the  winter. 

Of  crayfish  or  crawfish  Crows  consume  great  numbers  and,  in- 
deed, these  crustaceans  are  almost  regularly  an  article  of  diet,  the 
annual  average  being  1  per  cent.  Along  the  seashore  large  numbers 
of  crustaceans,  both  alive  and  dead,  are  taken.  Occasionally  land 
snaUs  and  mussels  are  eaten. 
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"The  facts  on  the  whole  overwhelmingly  speak  in  favor  of  the 
Crow,  and  taken  alone  would  be  at  variance  with  the  prevalent 
opinion  hitherto  held  and  yet  held  regarding  the  economic  statns 
of  the  Crow  as  an  insectivorous  bird." 

In  view  of  the  fact  that  Crows  frequently  cause  damage  by  pulling 
sprouting  com,  a  method  of  protecting  corn  against  such  ravages  is 
timely.  Place  the  shelled  seed  com  in  a  vessel  of  suitable  size  and 
pour  in  sufficient  warm  water  to  cover  the  com.  Allow  the  grain 
to  soak  for  sometime.  Then  add  sufficient  coal  tar  so  that  when  the 
whole  is  stirred  each  kernel  is  lightly  covered.  Add  air-slacked 
lime,  fine  dry  earth,  or  sifted  ashes  and  mix  thoroughly.  The  com 
when  planted  is  so  distasteful  to  Crows  that  after  a  few  attempts 
they  will  leave  the  field. 

Some  growers  prefer  to  scatter  com  over  the  field  so  that  the 
Crows  will  eat  it  and  not  disturb  the  seed.  The  supply  should  be 
replenished  as  often  as  is  found  necessary  until  the  com  has  grown 
sufficiently  to  be  beyond  danger. 


490.    Corvus  ossifragus  Wils.     The  Fish  Crow. 

The  entire  plumage  of  the  Pish  Crow  is  black  with  steel-blue  or 
deep  purplish  reflections,  generally  more  greenish  on  the  under  parts; 
length  16.00  inches. 

The  Fish  Crow  is  found  along  the  Gulf  and  Atlantic  Coasts,  as  far 
north  as  southern  Connecticut,  and  is  resident  except  at  the  extreme 
northern  part  of  the  range.  "Found  along  the  Delaware  River  at 
least  as  far  up  as  Philadelphia  and  may  breed  sparingly  in  Delaware 
County,  Pennsylvania.  It  is  also  reported  to  ascend  the  Susque- 
hanna River  as  far  as  the  Pennsylvania  line.''     (Stone). 

The  writer  has  seen  a  specimen  collected  along  the  Susquehanna 
River  near  Harrisburg. 

The  nest  is  generally  built  of  sticks,  lined  with  strips  of  grapevine 
bark,  moss,  grasses,  etc.,  usually  in  pines  or  cedars,  twenty  to  thirty 
feet  up.  The  eggs  are  four  to  six  in  number  and  similar  to  those 
of  the  Common  Crow ;  size  1.52  inches  x  1.06  inches. 

The  Fish  Crow's  call  is  cracked,  nasal  and  reedy,  much  like  that 
of  young  American  Crows. 

These  are  birds  whose  life  is  so  closely  allied  with  that  of  the  sea 
coast,  and  which  are  of  such  small  numbers  in  this  State,  that  to  us 
they  are  of  little  economic  importance  here. 
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FAMILY  26.   STURNID^.      The  Starlings. 

The  SturnidsD  comprise  an  Old  World  family  of  birds,  of  which 
there  are  about  200  species.  They  are  characterized  by  a  flattened 
bill;  short,  square  tail;  long,  pointed  wings;  second  primary  longest, 
the  first  being  less  than  one-half  an  inch  in  length.  The  Starling, 
which  has  been  introduced  into  this  country,  is  the  only  representa- 
tive of  the  family  we  hate. 


493.    8tumu8  vulgaris  Linn.      The  Starling. 

The  gi*ound  color  of  the  Starling  is  metallic  purplish  or  greenish ; 
feathers  of  the  upper  parts  all  tipped  with  cream-buif  spots;  feathers 
of  the  under  parts  marked  only  on  the  sides ;  lower  belly  and  under  tail 
coverts,  wings,  and  tail  dark  brownish  gray,  edged  with  cream  buflf; 
bill  yellow.  Adult  in  winter  similar  but  the  upper  parts  heavily 
spotted  with  brownish  cream-buff;  the  entire  under  parts  heavily 
spotted  with  white;  bill  blackish  brown..  Length  8.5  inches.  See  plate 
V  facing  page  172. 

The  Starling  is  found  in  Europe  and  Northern  Asia  and  is  acci- 
dental in  Greenland. 

The  nest  of  grasses,  twigs,  etc.  is  placed  in  a  crevice  in  a  building 
or  hollow  tree.    Eggs  four  to  six ;  pale  bluish ;  1.25  inches  x  .86  inch. 

In  the  Yearbook  of  the  U.  S.  Department  of  Agriculture  for  1898 
Dr.  T.  S.  Palmer  gives  the  following: 

"It  (the  Starling)  is  sometimes  accused  of  stealing  fruit  and  de- 
stroying nests  and  eggs  of  other  birds,  but  in  its  native  home  it  seeifis 
to  be  beneficial  rather  than  otherwise.  Comparatively  little  accurate 
information  concerning  its  food  habits  is  available,  except  the  results 
of  an  examination  of  175  stomachs  recently  made  in  Scotland  by 
Mr;  John  Gilmour.  According  to  this  examination  the  food  consists 
of  75  per  cent,  insects,  20  per  cent,  grain  (mainly  waste  grain),  and 
5  per  cent,  miscellaneous  substances.  Some  useful  insects  are  eaten, 
but  the  greater  proportion  were  classed  as  injurious.  The  charge 
of  destroying  eggs  of  larks,  and  occasionally  young  nestlings,  was  not 
substantiated,  as  no  eggs  shells  were  found  in  these  stomachs.  Mr. 
Gilmour  ♦  ♦  ♦  ♦  concludes  that  on  the  whole  the  bird  is  beneficial 
and  worthy  of  protection.'' 

However,  the  consensus  of  opinion  in  the  United  States  is  that 
the  Starling  is  undesirable,  and  as  Pennsylvania  does  not  give  it 
legal  protection  it  may  be  kiUed  at  any  time. 
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FAMILY  27.   iCTERiDiE.      The  Blackbirds,  Orioles,  Etc. 

The  family  IcteridaB  consists  of  birds  of  medium  size,  characterized 
by  the  facts  that  the  nostrils  are  not  concealed  by  bristles,  and  the 
base  of  bill  extends  backward  and  is  divided  by  the  feathers  of  the 
forehead. 

This  family  is  confined  to  America,  where  the  number  of  species  in- 
creases toward  the  Equator.  About  150  species  have  been  described 
and  29  species  and  sub-species  are  found  in  the  United  States.  In 
Pennsylvania  the  IcteridaB  are  represented  by  10  species  and  sub- 
species, most  of  which  are  pretty  well  distributed  over  the  Common- 
wealth. Of  these,  7  are  summer  residents  only;  the  Meadow  Lark  is 
a  permanent  resident  in  the  southern  section,  a  considerable  num- 
ber of  the  birds  remaining  there  during  the  winter ;  while  the  Rusty 
Blackbird  is  a  transient  only,  passing  through  the  State  in  the  spring 
and  fall  migrations,  and  the  Yellow-Headed  Blackbird  is  a  very  rare 
straggler  (one  record:  marshes  below  Philadelphia,  1851). 

All  of  the  Icteridae,  with  the  exception  of  the  Orioles,  are  gregarious 
except  during  the  nesting  season.  The  colonial  habit  of  the  Black- 
birds is  well  known  to  all  who  are  familiar  with  these  birds.  The 
Meadowlarks  are  birds  of  the  fields,  the  Red-winged  Blackbird  is 
partial  to  the  swamps  and  the  borders  of  ponds  and  streams;  while 
the  Orioles  are  birds  of  shade,  orchard,  and  woodland  trees.  The 
Orioles,  Bobolink,  Meadow  I^ark,  and  Red-winged  Blackbird  are  sin- 
gers but  the  Crackles  utter  coarse,  gutteral  sounds  only.  . 


KEY  TO  THE  PENNSYLVANIA  SPECIES  OF  ICTEBIDJB. 

I.    Yellow  or  orange  in  the  underparts. 

A.  Throat  black.  507.    Baltimore  Oriole,  page  176. 

B.  A  black  or  blackish  crescent  on  breast.    501.  Meadowlark, 

page  174. 

C.  Throat  and  breast  yellow  or  yellowish,  belly  black,  or  dark 

grayish  brown.  497.    Yellouoheaded  Blackbird,  page  173. 
II.    Under  parts  black,  with  or  without  metallic  reflections. 

A.    Outer  tail  feathers  }  inch  shorter  than  middle  ones;  bill 
one  inch  or  more  in  length. 

a.  Back  bronzy  purple,  or  shining  brassy  bluish  green, 

the  feathers  with  iridescent  bars.     511.     Purple 
Orackle,  page  177. 

b.  Back     bronze     without     iridescent     bars.      511b. 

Bronzed  Orackle,  page  178. 
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B.    Outer  tail  feathers  little  if  any  shorter  than  middle  ones, 
bill  less  than  one  inch  in  length. 

a.  Entire  plnmage  bluish  black,  the  feathers  sometimes 

tipped  with  rufous  or  buffy.    509.    Rusty  Black- 
bird, page  176. 

b.  A  bright  red  and  buff  shoulder  patch.    498.     Red- 

winged  Blackbird,  page  173. 

c.  Head  and  neck  all  around  seal  brown.    495.     Cow- 

bird,  page  172. 

d.  Nape  buffy,  rump  whitish.    494.    Bobolink,  page  171. 
III.     Under  parts  chestnut;   throat  black.     506.     Orchard  Oriole, 

page  175. 


4d4.     Dolichonyx  oi^zivorus    (Linn.).  The  Bobolink^  Ricebirdy 

Reedbird.  ^ 

Adult  male  Bobolink  in  breeding  plumage  is  black,  neck  buffy, 
shoulders  and  rump  ashy  white,  back  streaky.  The  female  and  male 
in  fall  and  winter  are  yellowish  brown,  streaked  above, — dull  yel- 
lowish birds,  resembling  Sparrows  in  markings,  but  known  by  the 
acute  tail  feathers.    Length  7^  inches.    See  plate  V  facing  page  172. 

The  Bobolink  is  found  in  North  America  from  Southern  New 
Jersey  northward  to  Nova  Scotia  and  westward  to  Utah  and  North- 
ern Montana ;  winters  in  South  America.  In  Pennsylvania  the  Bobo- 
link breeds  in  practically  all  of  the  State  with  the  exception  of  the 
counties  of  higher  altitudes.  This  area  lies  north  of  a  line  which 
gradually  curves  upward  from  Western  Fayette  County  to  just  north 
of  Centre  County  then  downward  to  the  junction  of  Pennsylvania, 
Delaware  and  Maryland.  The  bird  is  a  spring  and  fall  migrant  in 
most  of  the  territory  in  which  it  does  not  breed. 

This  is  a  bird  of  the  grass  and  giain  fields  especially.  With  us  it 
is  most  welcome  because  of  its  agreeable  disposition,  sweet  song,  and 
insectivorous  habit.  The  song  is  a  rich,  clear,  tremulous  whistle, 
sung  in  chorus.  • 

Bobolinks  generally  nest  shortly  after  their  arrival  in  May.  The 
nest,  which  is  composed  of  grasses,  is  placed  on  the  ground.  The 
^gs  number  four  to  seven  and  are  grayish  white,  frequently  tinged 
with  the  color  of  the  numerous,  irregular  spots  and  blotches  of  olive 
brown  or  umber.    Eggs  average  .85  x  .62  inch. 

The  United  States  Bureau  of  Biological  Survey  collected  291 
Bobolinks  during  the  months  of  May  to  September,  inclusive.  The 
stomach  contents  consist  of  57.1%  animal  matter  and  42.9% 
vegetable  matter.  The  former  includes  predaceous  beetles,  beetles  of 
the  June-bug  family,  snout-beetles,  and  others,  wasps,  ants,  etc ;  cater- 


172 

pillars,  grasshoppers,  other  insects,  spiders  and  myriapods  (thousand- 
legged  "worms,"  etc.).  The  vegetable  food  includes  oats  and  other 
grain,  weed  seed  and  other  vegetable  seeds. 

*  *  *  •  "The  picturesqueness  of  the  Bobolink  and  the  melody  of 
its  song  do  not  offset  the  financial  loss  and  harassing  care  of  the 
Southern  rice  growers.  As  the  case  stands  at  present  the  harm  done 
by  the  bird  far  outweighs  its  benefits;  but  it  is  to  be  hoped  that 
science  may  devise  some  means  by  which  the  rice  growers  may  be 
relieved  from  some  portion,  if  not  all,  of  the  labor  and  expense  now 
incident  to  saving  their  crops  from  its  devastation."  (F.  E.  L.  Beal, 
Bull.  13,  Bureau  of  Biological  Survey,  1900). 

It  should  be  born  in  mind  that  Prof.  BeaFs  remarks  pertain  to 
the  status  of  the  Bobolink  in  the  rice-growing  sections  of  our  South- 
ern States.  In  Pennsylvania  the  Bobolink  is  a  beneficial  bird,  be- 
cause insectivorous.  However,  it  is  rated  as  a  game  bird,  and  may 
be  killed  as  such  from  the  first  of  September  to  the  first  of  January. 

495.    Molothrus  ater  (Bodd.).      The  Cowbird. 

The  head,  neck  and  breast  of  the  adult  male  cowbird  are  dark 
brown,  while  the  rest  of  the  plumage  is  black  with  a  metallic  luster. 
The  female  is  dart  brownish  gray,  paler  below,  especially  on  the 
breast. — Length  about  eight  inches. 

Breeds  from  Texas  to  New  Brunswick  and  Manitoba;  winters  from 
southern  Illinois  southward.  In  Pennsylvania  the  Cowbird  is  a  com- 
mon summer  resident,  arriving  late  in  March  or  early  in  April  and  re- 
maining until  the  latter  part  of  October. 

Like  the  Cuckoo  of  the  Old  World,  the  Cowbird  constructs  no  nest 
but  deposits  its  eggs  in  the  nests  of  other  species.  Over  ninety  species 
are  thus  known  to  be  victims.  These  include  principally  birds  smal- 
ler than  the  Cowbird  and  are  represented  mainly  by  the  warblers, 
vireos,  arid  sparrows.  It  is  generally  believed  that  but  one  egg  is  de- 
posited by  a  female  in  each  nest  and  that  whenever  two  or  more 
eggs  are  found,  they  have  been  deposited  by  as  many  birds.  This 
trai*t  of  the  Cowbird  would  not  be  so  bad  were  it  not  for  the  fact  that 
the  progeny  of  the  rightful  owners  of  the  nest  seldom  become  old 
enough  to  fly,  as  the  young  Cowbird,  because  of  its  greater  size  to 
begin  with,  receives  most  of  the  food.  As  many  as  a  dozen  eggs  are 
believed  to  be  laid  by  one  female.  The  eggs  are  white,  with  even  and 
distinct  brown  specks ;  .86  x  .65  inch. 

Cowbirds  are  usually  observed  in  small  flocks  and  associate  quite 
generally  with  cattle.  It  was  long  supposed  that  they  do  so  because 
of  the  food  they  obtain,  especially  insects  captured  on  or  near  the 
cattle,  but  the  investigations  of  the  U.  S.  Biological  Survey  have 
failed  to  substantiate  this  idea. 
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Plate  V.     The  Mule  Bobolink  (upper  left-hn  .  

The  Orchard   Oriole   (Iniver   left-htind),   the   Eiiropenn   Starling   (raiddle)   and   tbe 
Grasshopper   Spnrrow    (lower   right-hand). 


Plate  VI.  Male  Ked-wing  Blackbird  (upper  left-hand)  and  the  female  (upper 
riBbt-hand).  The  Piiiple  Finch  (lower  left-hand)  and  the  Baltimore  Oriole  Oow« 
rifht-hand). 
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That  Bureau  examined  544  stomachs,  taken  from  birds  collected 
during  ever  month  of  the  year  and  in  twenty  states  and  the  District 
of  Columbia  and  Canada.  The  total  food  found  in  these  stomachs 
was:  animal  matter,  22.3%  and  vegetable,  77.7%.  The  animal  food 
consists  almost  entirely  of  insects  and  spiders.  The  insects  are 
represented  by  wasps,  ants,  bugs,  a  few  flies,  beetles,  grasshoppers, 
and  caterpillars.  Grasshoppers  are  the  favorite  and  form  11%  of  the 
whole  diet. 

The  vegetable  food  consists  mainly  of  weed  seed  (over  50%  of  total 
food)  and  grain  (1G%).  Prof.  Beal  concludes  that  at  least  one-half 
of  the  grain  is  waste.  The  weed  seeds  represent  many  of  the  notori- 
ously noxious  weeds.  The  destruction  of  such  seeds,  together  with 
that  of  the  injurious  and  annoying  insects  which  the  Cowbird  eats, 
surely  shows  the  beneficial  natuie  of  this  bird. 

497.  Xanthocephalus  xanthocephalus       (Bonap.).         The  Yellow- 

headed  Blackbird. 

The  entire  plumage  of  the  Yellow-headed  Blackbird  is  black,  with 
the  exception  of  the  white  patch  on  the  wings  and  the  yellow  head, 
throat,  and  chest.    Length  ten  inches. 

Breeds  in  Western  North  America,  ranging  as  far  north  as  Mani- 
toba and  eastward  to  Illinois;  casually  observed  in  some  of  the 
eastern  states.  In  Pennsylvania  a  rare  accidental  straggler  from  the 
west;  one  record,  a  young  male  shot  near  Philadelphia,  August  1851 
(Stone). 

498.  Agelaius  phceniceus   (Linn.).     The  Red-winged  Blackbird. 

The  male  Red-winged  Blackbird  is  glossy  black,  with  a  scarlet  wing 
patch  on  the  shoulder.  The  wing  patch  has  a  buffy  and  white  edge. 
The  female  is  an  inconspicuous  bird,  the  plumage  generally  being 
dusky,  streaked  with  black  and  white  on  the  underparts.  Length  9^ 
inches.     See  plate  VI  facing  page  172. 

This  bird  is  foitnd  throughout  Eastern  North  America,  from  the 
Gulf  of  Mexico  to  New  Brunswick  and  Manitoba  during  the  breeding 
season,  but  winters  from  Virginia  southward.  It  is  found  about 
swamps  or  the  marshy  borders  of  lakes,  rivers,  and  estuaries.  In 
the  spring  the  males  appear  first,  followed  by  the  females.  After 
the  breeding  season -all,  including  the  young,  congregate  in  great 
flocks  and  frequent  the  grain  fields. 

Mating  begins  about  the  middle  of  May,  but  the  nesting  season 
*is  short,  so  flocks  of  old  and  young  are  seen  in  July.  The  character- 
istic call  of  the  male  is  a  rich  "kong-quer-ree."  The  bulky  nest  is 
composed  of  grasses,  weeds,  etc.,  lined  with  finer  grasses  and  rootlets, 
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and  is  attached  to  low  bushes,  reeds  or  weeds.  It  is  generally  placed 
near  water.  Eggs  are  three  to  five ;  pale  blue,  streaked,  spotted,  and 
scrawled  with  dark  purple  or  black,  chiefly  at  the  larger  end ;  1.04  x 
.72  inch. 

Their  presence  in  grain  fields  has  led  many  people  to  believe  that 
this  bird  is  a  conspicuous  grain-eater,  but  investigation  shows  that 
this  belief  is  not  well  founded.  The  Biological  Survey  collected  1,083 
birds  during  every  month  of  the  year,  and  from  thirty  States,  the  Dis- 
trict of  Columbia  and  Canada.  The  stomach  contents  of  these  birds 
consists  of  73.4%  vegetable  food  and  26.6%  animal  food.  During  June 
the  animal  food  forms  88.2%  of  the  total  food.  Insects  form  one- 
fourth  of  the  year's  food,  and  are  represented  by  predaceous  beetles, 
snout  beetles,  and  others,  caterpillars,  grasshoppers,  and  other  in- 
sects. Spiders,  myriapods  and  other  material  make  up  the  balance 
of  the  animal  food.  The  vegetable  food  includes  fruit,  grain  (13.9%), 
weed  seed,  and  other  material. 

"In  summing  up  the  economic  status  of  the  Red-wing  Hie  prin- 
cipal point  to  attract  attention  is  the  small  percentage  of  grain  in 
the  year's  food,  seemingly  so  much  at  variance  with  the  complaints 
of  the  birds'  destructive  habits.  Judged  by  the  contents  of  its 
stomach  alone,  the  Red-wing  is  a  most  decidedly  useful  bird.  The 
service  rendered  by  the  destruction  of  noxious  insects  and  weed  seeds 
far  outweighs  the  damage  due  to  its  consumption  of  grain.  The 
destruction  that  it  sometimes  causes  must  be  attributed  entirely  to 
its  too  great  abundance  in  some  localities."    (F.  E.  L.  Beal). 

501.    Stumella  magna  (Linn.).     The  Meadowlark. 

The  Meadowlark  is  brownish  and  streaked  above;  chiefly  yellow 
below,  with  a  l>lack  crescent  on  the  breast.  The  white  outer  tail 
feathers  show  in  flight.  Length  10  inches.  f!?ee  plate  II  facing 
page  162. 

This  is  a  very  common  bird  throughout  Eastern  North  America. 
In  Pennsylvania  it  is  found  throughout  the  year,  but  in  winter  it 
occurs  more  commonly  in  the  southern  counties. 

It  is  a  bird  of  the  grassy  fields ;  consequently  it  is  more  often  heard 
than  seen.  Its  song  is  a  clear,  plaintive  whistle,  uttered  as  the  bird 
stands  in  the  grass  or  on  some  post  or  low  limb  of  a  tree. 

The  nest  is  placed  on  the  ground  and  is  made  of  grasses.  Very 
frequently  the  nest  is  arched,  with  the  entrance  to  one  side.  The 
eggs  are  four  to  six  in  number  and  are  white,  speckled  with  brown. 
Size  1.15  inches  x  .80  inch. 

The  Bureau  of  Biological  Survey  collected  228  Meadowlarks  in  24 
States,  the  District  of  Columbia,  and  Canada.  The  examination  of 
the  stomachs  shows  that  insect  food  constitutes  71.7%;  v^etable, 
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26.5%,  and  mineral,  1.8%.  Excluding  the  mineral  factor,  the  animal 
food  amounts  to  73%  and  the  vegetable  to  27%.  During  August  and 
September  practically  all  of  the  food  consists  of  insects.  On  the 
other  hand,  in  March  few  insects  are  active,  yet  73%  of  the  food  is 
insects;  in  December  39%  and  in  January  24%.  Grasshoppers  and  ' 
crickets  are  the  most  important,  constituting  29%  of  all  food  con- 
sumed during  the  year.  The  percentage  of  1%  in  January  increases  to 
69%  in  August.  Beetles  form  18%,  and  of  these  the  Scarabseidae 
(May  and  dung  beetles)  are  the  most  important.  Weevils  are  a 
small  but  constant  factor.  Other  beetles  amount  to  3%,  mostly  leaf- 
beetles.  Bugs,  principally  Pentatomidae  (stink-bugs),  constitute  4%, 
while  ants  are  over  3%  for  the  year,  and  amount  to  7%  in  June. 
Caterpillars  are  also  important. 

Of  the  vegetable  food,  grain  (corn,  wheat,  and  oats)  forms  14.4% 
and  is  mostly  eaten  in  January;  hence  mainly  waste  grain  in  the 
fields.  In  summer  the  grain  item  disappears.  It  should  be  noted 
that  no  sprouting  grain  was  found  in  the  stomachs  examined.  Weed 
seeds  are  eaten  during  every  month  in  the  year  except  May,  and  reach 
a  maximum  of  25%  in  December. 

506.    Ictema  spurius  (Linn.).     The  Orchard  Oriole. 

The  male  Orchard  Oriole  is  black,  with  the  bend  of  the  wing  and 
lower  under  parts  chestnut  brown,  while  the  female  is  yellowish 
olive.    Length  7  inches.    See  plate  V  facing  page  172. 

It  is  a  common  bird  throughout  the  Eastern  United  States.  In 
Pennsylvania  it  is  a  summer  resident  only. 

The  Orchard  Oriole  is  a  bird  of  open  groves  and  orchards.  The 
nesting  season  is  in  May  and  June  and  the  nest,  which  is  purse- 
shaped  and  composed  of  grasses,  is  usually  placed  from  eight  to 
twenty  feet  from  the  ground,  more  often  about  ten  feet.  The  eggs 
number  three  to  five;  are  bluish  white,  distinctly  and  obscurely  spot- 
ted, blotched,  and  scrawled  with  fuscous  or  black,  and  average  .79 
X  .58  inch.    The  clear,  distinct  song  is  uttered  with  much  expression. 

**Few  birds  do  more  good  and  less  harm  than  our  Orchard  Oriole, 
especially  to  the  fruit  grower.  The  bulk  of  its  food  consists  of  small 
beetles,  plant  lice,  flies,  hairless  caterpillars,  cabbage  worms,  grass- 
hoppers, rose-bugs,  and  larvae  of  all  kinds;  while  the  few  berries  it 
may  help  itself  to  during  the  short  time  they  last  are  many  times 
paid  for  by  the  great  number  of  noxious  insects  destroyed,  and  it 
certainly  deserves  the  fullest  protection."  (Bendire).  "Locust  leaf- 
mining  beetles  are  also  in  the  Orioles'  list,  and  it  is  interesting  to 
note  that  in  a  case  when  it  had  a  choice  between  cherries  and  mul- 
berries, it  took  mulberries."     (Florence  Merriam  Bailey). 
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507.    Icterus  galhula  (Linn.).  The  Baltimore  Oriole,  Fire  Bird, 

Golden  Robin,  Hangnest 

The  Baltimore  Oriole  is  black,  with  the  bend  of  the  wing,  rump, 
most  of  the  tail  feathers,  and  under  parts  orange  of  varying  inten- 
sity. The  female  is  duller,  the  prevailing  colors  being  olivaceous  and 
yellow.    Length  7}  inches.    See  plate  VI  facing  page  172. 

It  is  an  abundant  summer  resident  in  Pennsylvania  and  winters  in 
Central  America.  Like  its  near  relative  the  Orchard  Oriole,  it  loves 
to  dwell  in  trees  in  open  areas,  but  prefers  shade  trees  to  fruit  trees. 
The  song  is  a  melancholy,  but  sweet,  clear  whistle. 

Perhaps  but  few  persons  are  ignorant  of  the  fine,  pendulous  nest 
often  seen  hanging  from  the  long,  drooping  twigs  of  such  trees  as  the 
elm.  This  fine  basket  is  constructed  by  the  female  and  is  an  example 
of  excellent  architecture.  Sometimes  these  nests  are  built  almost  en- 
tirely of  twine.  The  Orioles  begin  to  nest  about  the  25th  of  May. 
The  eggs  are  four  to  six  in  number;  are  white,  scrawled  with  fine, 
distinct  or  obscure  black  or  fuscous  lines,  and  a  few  spots  or  blotches, 
and  average  .94  x  .63  inch. 

In  the  Yearbook  of  the  United  States  Department  of  Agriculture 
for  1895  there  is  given  a  report  on  the  food  of  the  Baltimore  Oriole, 
One  hundred  and  thirteen  specimens  were  collected  in  twelve  States, 
the  District  of  Columbia,  and  Canada,  during  the  months  from  April 
to  August  inclusive  and  in  November.  The  animal  food  constitutes 
83.4%  and  the  vegetable  food  16.6%.  Excluding  November,  most  of 
the  insects  are  taken  in  May  (92%)  and  the  least  in  April  and  July 
(70%).  In  November  stomachs,  insects  form  98%  of  the  food. 
Caterpillars  constitute  34%.  Beetles  stand  next  in  importance. 
ElateridsB  or  click-beetles  (the  adults  of  wire-worms)  amount  to  9% 
for  the  months  of  May,  June,  and  July.  May  beetles  constitutes 
3|%.  Some  Chrysomelidae  or  leaf-beetles,  especially  Didbrotica  vit- 
tata,  the  "striped  cucumber  beetle,"  are  eaten.  Wasps  aggregate 
11%  and  bugs  6%.  In  May  flies  amount  to  4%  and  in  November  to 
7%.  Grasshoppers  and  crickets  are  taken.  Spiders  form  6%  for  the 
season. 

In  the  vegetable  food  are  found  fruit,  grain  and  weed  seed.  Prom- 
inent among  the  fruit  are  cherries,  raspberries,  blackberries,  huckle- 
berries, elderberries,  and  Juneberries. 

509.    EuphagiLs  caroUnensis  (MflU.).    The  Rusty  Blackbird. 

The  male  Rusty  Blackbird  is  glossy  black,  which  becomes  rusty  in 
autumn.  The  female  is  dusky  and  lacks  the  luster  of  the  male. 
Length  9^  inches. 
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This  bird  breeds  from  New  Bumswick  and  Manitoba  northward  to 
Labrador  and  Alaska,  and  winters  from  Virginia  southward.  It 
Tirill  be  seen,  therefore,  that  this  bird  occurs  in  Pennsylvania  as  a 
transient.  In  this  State  it  is  a  rather  common  spring  and  fall  mi- 
grant. 

While  with  us  the  Rusty  Blackbird  is  much  like  the  Red- Wing,  as 
it  prefers  swampy  localities.  It  resembles  the  Grackle  somewhat,  but 
is  a  quiet,  unassuming  bird. 

The  Biological  Survey  collected  132  Rusty  Blackbirds  from  sixteen 
States,  the  District  of  Columbia,  and  Canada,  in  every  month  of 
the  year  except  June  and  July.  Animal  food  is  preferred  by  these 
birds,  and  vegetable  food  is  only  a  makeshift.  The  former  amounts 
to  53%  and  the  latter  to  47%  of  the  total  food.  The  animal  food  con- 
sists of  predaceous  beetles,  beetles  of  the  family  Scarabaeidae  (June 
Bugs,  etc.),  and  other  beetles,  caterpillars,  grasshoppers,  and  other 
insects,  spiders,  myriapods  (thousand-legged  "worms"),  and  other 
animal  food.  The  vegetable  diet  includes  corn  and  other  grain,  weed 
seed  and  other  vegetable  food.  Inasmuch  as  the  Rusty  Blackbird 
is  a  transient  in  Pennsylvania,  and  lingers  with  us  but  a  short  while, 
its  relation  to  human  interests  is  not  of  so  much  consequence  as  in 
regions  where  it  makes  its  summer  and  winter  home. 


511.    Qui8calu8  quiscula  (Linn.).  The  Purple  Grackle  or  Crow 

Blackbird. 

The  Purple  Grackle  is  of  an  irridescent  black  color,  with  a  pur- 
plish luster  on  the  head.    Length  13  inches. 

This  bird  is  found  in  Pennsylvania  east  of  the  AUeghenies  as  a 
summer  resident.  West  of  these  mountains  it  is  a  spring  and  fall 
migrant  only. 

In  the  spring  the  Bluebirds  and  Robins  are  soon  followed  by  the 
Grackles.  They  are  then  welcome  birds  because  they  are  quite  confid- 
ing and  walk  sedately  about  the  dooryard  or  follow  the  plow.  They 
are  sociable  birds  among  themselves,  and  are  found  in  colonies  or 
flocks  throughout  the  year. 

The  nest  is  made  of  grasses,  frequently  cemented  together  with 
mud.  It  may  be  built  in  almost  any  tree,  provided  the  foliage  is  suf- 
ficiently dense,  but  preference  is  given  to  coniferous  trees  Some- 
times the  nest  is  placed  m  a  dense  bush.  The  eggs  number  three  to 
six;  are  pale  blue  or  green,  spotted,  blotched  and  scrawled  with 
umber,  black  or  cinnamon  brown,  and  average  1.15  inches  x  .82  inch. 

Nearly  2,500  Blackbirds  were  collected  by  the  Biological  Survey 
in  twenty-seven  States,  the  District  of  Columbia,  and  Canada  and 
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during  every  month  in  the  year.  Few  were  taken  in  November  to 
February  inclusive,  while  over  one-half  were  collected  in  May  and 
June.  During  these  two  months  456  nestlings  were  collected.  Food 
was  found  in  2,346  stomachs.  Of  the  food  30.3%  is  animal  and  69.7% 
v^etable.  The  former  includes  insects,  spiders,  myriapods,  crayfish, 
earthworms,  sowbugs,  ^^hair-snakes,"  snails,  fish,  tree  toads,  sala- 
manders, lizards,  snakes,  birds  eggs,  and  mice. 

Insect  food  forms  27%  of  all  for  the  year.  In  May  more  than  one- 
fifth  of  all  food  consists  of  insects  of  the  May  beetle  family,  and  in 
June  one-seventh  of  all  food  is  white  grubs  or  June  bugs  (picked  up 
by  following  the  plow).  Curculios  occur  every  month  and  in  great 
numbers,  being  found  in  1,059  of  the  stomachs  exandned.  Grass- 
hoppers are  eaten  every  month  but  January,  and  reach  a  maximum 
in  August  when  they  constitute  23.4%  of  all  food.  Caterpillars  are 
eaten  during  every  month  but  November,  judging  from  the  examina- 
tion of  the  stomachs. 

The  vegetable  food  includes  grain  (corn,  37.2% ;  oats,  2.9% ;  wheat, 
4.8%,  and  other  grains  such  as  rye  and  buckwheat,  1.6%) ;  cultivated 
fruit,  2.9%  (blackberries,  raspberries,  cherries,  currants,  grapes,  and 
apples) ;  wild  fruit,  2.1%;  weed  seed,  4.2%;  mast,  etc.,  14.0%.  The 
grain  is  chiefly  waste,  as  none  appeared  to  be  eaten  at  seed  or  sprout- 
ing time. 

In  the  nestling  Grackles  the  animal  food  amounts  to  74.4%  and 
the  vegetable  to  25.6%,  showing  a  great  increase  in  the  proportion 
of  insects  fed  to  the  young. 


511b.  QuisccUua  quiscula  wneus  (Ridgway).      The  Bronzed  Crackle. 

The  Bronzed  Crackle  differs  from  the  Purple  Qrackle  in  colorations. 
Head,  neck,  throat  and  upper  breast  all  around  varying  from  bril- 
liant metallic  purple  to  bluish  green  or  steel-blue;  Idck  metallic 
bronze,  feathers  without  iridescent  bars ;  wings  and  tail  metallic  pur- 
plish or  bluish  black ;  brown  breast  and  belly  similar  to  the  back  but 
duller.    See  plate  IV  facing  page  166. 

Breeds  from  Texas  to  Great  Slave  Lake,  east  to  the  Alleghanies,  as 
far  north  as  Pennsylvania,  and  north  of  this  eastward  to  Connecticut 
and  northward  to  Labrador.  It  winters  in  the  lower  Mississippi 
Valley.  In  the  western  half  of  Pennsylvania  the  Bronzed  Crackle 
is  an  abundant  summer  resident,  and  occurs  mainly  in  migrations 
in  the  eastern  half. 

The  nest,  eggs,  and  habits  of  this  species  are  similar  to  those  of 
the  Purple  Crackle. 


179 


FAMILY  28.   FBINGILLID^.     The  Finches,  Sparrows,  Etc. 

The  family  Priiigillid»  includes  the  birds  known  as  Pinches,  Spar- 
rows, Linnets,  Grosbeaks,  Crossbills  and  Buntings.  Although  they 
appear  to  show  considerable  diversity  they  all  agree  in  having  nine 
primaries,  the  first  be-ng  obsolete;  the  bill  stout  and  conical,  with 
the  corners  of  the  racuth  drawn  downward,  and  other  fundamental 
structures. 

It  is  our  largest  family  of  birds,  and  includes  about  100  genera  and 
550  species.  This  family  is  represented  in  all  parts  of  the  world 
except  the  Australian  region.  About  one-seventh  of  the  species  are 
found  in  North  America,  while  thirty-three  species  occur  in  Pennsyl- 
vania. These  birds  are  mainly  seed  eaters,  and  are  especially  valu- 
able in  keeping  down  weed  seeds.  They  are  more  or  less  migratory, 
but  as  a  rule  do  not  fly  great  distances.  Most  of  our  species  are  dull- 
colored  birds  of  the  ground,  while  some,  such  as  the  Indigo  Bunting 
and  Cardinal  are  brightly  colored  species,  and  rather  birds  of  bushes 
or  trees.  The  family  contains  many  good  songsters,  some  of  which 
are  favorite  cage  birds,  such  as  the  Bullfinch  and  Chaffinch  in  Eng- 
land, and  the  Cardinal  in  this  country ;  while  the  Canary  is  undoubt- 
edly our  best  known  cage  bird. 

The  thirty-three  species  that  occur  in  Pennsylvania  may  be  divided, 
according  to  their  occurence,  into  the  following :  permanent  residents, 
summer  residents,  winter  residents,  winter  stragglers  or  visitors, 
spring  and  fall  transients,  and  rare  stragglers. 

The  permanent  residents  include  the  introduced  House  or  English 
Sparrow,  the  American  Goldfinch,  Song  Sparrow,  Cardinal,  Junco, 
and  Swamp  Sparrow.  The  Junco,  or  Slate-colored  Snow-bird,  is  a 
permanent  resident  only  in  the  higher  parts  of  the  Allegheny  Moun- 
tains, and  has  been  observed  nesting  in  Sullivan,  Wyoming,  Luzerne, 
and  Centre  Counties,  while  the  Swamp  Sparrow  is  locally  distributed 
during  the  breeding  season  in  Southern  Pennsylvania. 

The  summer  residents  are  the  Vesper,  Grasshopper,  Henslow's, 
Sharp-tailed,  Lark,  Chipping  and  Field  Sparrows,  Towhee,  Eose- 
breasted  Grosbeak,  and  Indigo  Bunting.  Henslow's  and  the  Sharp- 
tailed  Sparrows  are  rare  or  accidental  in  Southeastern  Pennsylvania, 
while  the  Lark  Sparrow  is  recorded  as  a  very  rare  summer  resident 
in  the  western  part  of  the  State.  The  Rose-breasted  Grosbeak  is  not 
found  south  of  Monroe  and  Schuylkill  counties  as  a  summer  resident 
in  Eastern  Pennsylvania.  In  the  western  part  of  the  State  it  is 
rather  common. 

The  winter  residents  are  the  Purple  Finch,  Tree  Sparrow,  White- 
throated  Sparrow,  Fox  Sparrow,  Junco,  American  and  White-winged 
Crossbills,  Redpoll  and  Pine  Siskin.    The  Fox  Sparrow  is  recorded  as 
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wintering  in  the  vicinity  of  Philadelphia.  The  Crossbills  and  BedpoU 
are  very  irregular,  being  almost  entirely  absent  some  years,  while 
during  very  severe  and  prolonged  winters  they  may  be  quite  common. 
Such  was  the  case  during  the  winter  of  1908-09,  when  birds  of  these 
species  were  quite  common  in  some  localities. 

Very  rare  winter  stragglers  or  visitors  are  the  Evening  Qrosbeak, 
Pine  Qrosbeak,  Snow  Bunting,  and  Lapland  Longspur. 

The  spring  and  fall  transients  are  the  Savanna,  White-throated, 
White-crowned,  Lincoln's,  Swamp,  and  Fox  Sparrows,  and  the  Kose- 
breasted  Grosbeak.  The  Swamp  Sparrow  is  recorded  from  the  vi- 
cinity of  Philadelphia.  Lincoln's  Sparrow  is  rare.  In  easten  Penn- 
sylvania the  Kose-breasted  Grosbeak  is  not  very  common  as  a  tran- 
scient  species. 

The  rare  stragglers  include  the  Blue  Grosbeak  and  the  Dickcissel. 
The  Blue  Grosbeak  wanders  from  the  southern  States  and  is  said  to 
have  bred  in  Cumberland  County  (Baird)  and  in  Lancaster  County 
(Libhart).  About  one-half  a  century  ago  the  Dickcissel  is  said  to 
have  been  fairly  common  in  the  middle  Atlantic  States. 


KEY   TO   THE   PENNSYLVANIA    SPECIES    OF    FRINGILLIDiB. 

I.    Breast  with  more  or  less  yellow. 

1.  Breast  and  under  parts  pure  yellow,  crown  and  wings  black. 

529.    American  Goldfinch,  page  188. 

2.  Chin  white,  throat  black.    60Ji.    Dickcissel,  page  206. 

3.  Belly  and  forehead  yellow,  crown  black,  wings  and  tail 

black.    514.    Evening  Chosheak,  page  183. 

II.    Breast  hlue. 

1.  Plumage  deep  "blue,  a  chestnut  bar  across  the  wings,  length 

.7  inches.    591.    Blue  Qrosbeak,  page  205. 

2.  Plumage  indigo  blue,  length  6  inches.    598.  Indigo  Bunting, 

page  205. 

III.    Breast  or  throat  red  or  pink. 
1.    Mandibles  crossed. 

A.  Body  dull  red,  brighter  on  rump,  and  brown  on  back; 

wings  and  tail  fuscous.    521  Am.  Crossbill,  page  186. 

B.  Body  dull  pink,  brighter  on  rump,  more  or  less  marked 

with  black  on  back;  belly  whitish;  wings  and  tail 
black ;  greater  and  middle  wings  coverts  tipped  with 
white.    522.    White-winged  Crossbill,  page  187. 
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2.    Mandibles  not  crossed. 

A.  Breast  rose-red;  belly,  tip  of  tail,  rump  and  a  band 

on  the  wings  white ;  rest  of  plumage  black.  595,  Rose- 
breasted  OrosheaJc,  page  204. 

B.  Throat  and  region  about  base  of  bill  black ;  rest  Of  plum- 

age bright  vermilion  red;  head  with  a  conspicuous 
crest.  593,    Cardinal^  page  203. 

C.  Plumage  more  or  less  heavily  marked  with  dull  reddish, 

more  intense  on  crown;  everywhere  streaked.  517. 
Purple  Finch,  page  184. 

D.  Crown  cap  bright  red;  rump  tinged  with  pink,  breast 

suflfused  with  pink,  belly  white,  sides  streaked  with 
fuscous;  back  grayish  brown,  feathers  mar- 
gined with  buflPy.    528,    Redpoll,  page  187. 

E.  Slaty  gray,  more  or  less  washed  with  rose-red,  strong- 

est on  crown,  rump,  upper  tail-coverts  and  breast; 
wings  fuscous,  their  coverts  edged  with  white;  tail 
fuscous.    515.    Pine  Qrosheak,  page  184. 

TV.    Breast  neither  yellow,  blue  nor  red. 

1.    Under  parts  distinctly  streaked  or  spotted. 

A.  Outer  tail  feathers  with  white  patches. 

a.  Hind  toe-nail  shorter  than  bill  from  nostril;  the 

lesser  wing  coverts  rufous;  breast  streaked  with 
black.    5^0.  Vesper  Sparrow,  page  190. 

b.  Hind  toe-nail  longer  than  bill  from  nostril;  under 

parts  whitish,  breast  streaked  or  spotted  with 
black  or  entirely  black.  5S6,  Lapland  Longspur, 
page  190. 

B.  Outer  tail  feathers  not  white. 

a.  Under  parts  white  tinged  with  buflPy  and  heavily 

streaked  with  black.  53S,  Pine  Siskin,  page  189. 

b.  Under  parts  white,  sides  washed  with  brownish 

and  streaked  with  black  and  rufous  brown; 
breast  with  wedge-shaped  streaks  of  black  and 
rufous  brown,  which  tend  to  form  one 
large  blotch  on  the  center.  581.  Song  Sparrow, 
page  199. 

c.  Under  parts  white,  rather  finely    streaked    with 

black,  a  broad  cream-buff  band  across  the  breast. 
583.    UncoWs  Sparrow,  page  200. 
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d.  Under  parts  white,  with  large  arrow-shaped  spots 
and  streaks;  ashy  above,  much  streaked  and 
covered  with  red;  tail  bright  bay.  585.  For 
Sparrow,  page  201. 

-•  e.    Breast  and  sides  washed  with  buflty  and  distinctly 

streaked  with  black;  middle  of  throat  and  belly 
white  or  whitish ;  tail-feathers  narrow  and  eftiarp- 
ly  pointed;  bright  buff  stripe  over  eye;  chin  ashy, 
back  streaked ;  bird  of  salt  marshes.  549.  SJiarp- 
tailed  Sparrow,  page  193. 

f.  No  buffy  on  sides  of  head  or  breast;  under  parts 

white,  heavily  streaked  with  blackish  andrnfons, 
the  breast-feathers  tipped  with  wedge-shaped 
marks;  upper  parts  blackish;  bird  of  salt  and 
fresh  water  marshes.  542a.  Savanna  Sparrow, 
page  191. 

g.  Under  parts  white,  more  or  less  washed  with  buffy 

and  streaked  with  black  on  the  breast  and  sides; 
back  reddish;  head  and  neck  buffy  olive;  bird  of 
wet  pastures  generally.  541.  HensUno'8  Spar- 
row, page  193. 

h.  Under  parts  grayish  white  on  belly,  flanks  cream 
buff;  throat  like  breast  but  paler;  streaked 
above;  white  streak  above  eye;  center  of  crown 
with  a  white  streak,  bordered  on  either  side  by 
black.    554*  White-crotoned  Sparrow,  page  194. 

2.     Under  parts  not  distinctly  streaked  or  spotted. 

A  Under  parts  white,  tinged  with  buffy  on  breast  and 
sides. 

a.  Bend  of  wing  yellow;  tail  even,  and  pointed;  last 

half  of  outer  tail  feathers  gray.  546.  Grass- 
hopper Sparrow,  page  192. 

b.  Top  of  head  rufous,  back  also  rufous  but  finely 

streaked;  bill  reddish-brown.  56S.  Field  Spar- 
row, page  197. 

B.  Under  parts  white,  breast  and  sides  washed  with  rusty; 
upper  parts  rusty  brown,  back  streaked  with  black, 
outer  tail  feathers  white,  and  inner  bteck.  5S4. 
Snow  Bunting,  page  189. 
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C.  Under  parts  grayish  white  or  ashy  white. 

a.  Crown  brown. 

a'.  Crown  rufous  brown  and  sides  tinged  with  pale 
grayish  brown;  indistinct  black  spot  on 
center  of  breast;  white  wing  bars  distinct. 
559.    Tree  Sparrow,  page  196. 

b'.  Crown  chestnut,  forehead  black,  rump  gray, 
and  bill  black ;  back  streaked ;  wing  bars  not 
distinct.    560.  Chipping  Sparrow,  page  196. 

b.  Crown  black  with  a  white  median  stripe  and  white 

stripe  over  each  eye;  edge  of  wing  always  yel- 
low; ashy  below;  white  patch  on  throat.  558. 

White-throated  Sparrow,  page  195. 

« 

D.  Under  parts  white,  small    black    spot   in    middle   of 

breast;  sides  of  crown  and  ear-coverts  chestnut; 
whitish  line  over  eye,  and  through  center  of  crown. 
552.    Lark  Sparrow,  page  194. 

E.  Throat  and  breast  slate-color  like  back;   belly  and 

outer  tail  feathers  white;  bill  flesh  color.  567.  Junco, 
page  198. 

P.  Under  parts  white  or  whitish;  back  brown,  streaked 
with  black;  cap  and  wings  chestnut.  584*  Swamp 
Sparrow,  page  201. 

G.    Throat  and  breast  black. 

a.  Sides  of  throat  and  belly  white,  crown  ash,  side? 

of  head  chestnut.    House  Sparrow,  page  185. 

b.  Sides  of  body  light  rufous,  outer  tail  feathers  tip- 

ped with  white.     587.     Towhee,  page  202. 


514.    Cocothraustes  vespertinus  (Coop.).     The  Evening  Grosbeak. 

The  male  Evening  Grosbeak  is  olivaceous;  crown,  wings,  taU,  and 
tibia,  black;  forehead,  rump,  and  crissum  yellow;  inner  secondaries 
and  coverts  white;  bill  very  large  and  yellowish.  Female  grayer, 
with  little  yellow.    Length  eight  inches. 

Breeds  in  the  interior  of  North  America  from  Manitoba  northward. 
Migrates  southward  in  winter  to  the  Upper  Mississippi  Valley  and 
casually  to  the  Northern  Atlantic  States.  "This  species  is  very  er- 
ratic in  its  winter  wanderings,  and  in  the  season  of  1889-90  appeared 
in  abundance  very  far  east  of  its  usual  range — Columbia.  Lacls;^^ 
wanna,  and  Lycoming  Counties,  Pa."  (Stone). 
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Nest  comi)osed  of  small  twigs,  lined  with  bark,  hair  or  rootlets, 
placed  within  twenty  feet  of  the  ground.  Eggs  three  to  four;  green- 
ish, blotched  with  pale  brown. 

Since  the  Evening  Grosbeak  is  of  rare  occurence  in  Pennsylvania 
it  is  of  little  economic  importance. 


515.    Pinicola  enucleator  (Linn.).    The  Pine  Grosbeak. 

The  Pine  Grosbeak  is  "slaty  gray,  more  or  less  washed  with  rose- 
red,  strongest  on  the  crown,  rump,  upper  tail  coverts  and  breast; 
wings  fuscous,  their  coverts  edged  with  white;  tail  fuscous."  Length 
about  9  inches. 

The  Grosbeak  is  found  in  the  "northern  parts  of  the  northern 
hemisphere,  breeding  far  north;  in  winter  south  in  North  America, 
irregularly  to  the  Northern  United  States."  Rare  and  irregular 
visitant  in  Pennsylvania  in  the  depth  of  winter.  "A  flock  seen  at 
Wynnewood,  Montgomery  County,  Pa.,  by  Mr.  Wm.  L.  Baily,  Jan.  15, 
1882  and  several  specimens  were  secured."  (Stone). 

The  nest  is  composed  of  twigs  and  rootlets,  lined  with  finer  ma- 
terials, in  coniferous  trees  a  few  feet  up.  Eggs  pale  greenisdi  blue, 
spotted  and  blotched  with  dark  brown  surface  markings  and  lilac 
shell  spots ;  average  size  1.05  inches  x  .74  inch. 

The  food  consists  of  the  berries  of  the  mountain  ash  and  sumac 
bushes  here  in  winter,  but  very  little  is  known  of  the  food  where  the 
Pine  Grosbeak  makes  its  summer  home.  Very  little  economic  im- 
portance in  Pennsylvania. 


517.     Oarpodacus  purpureus  (Gmel.).  The  Purple  Finch. 

The  male  Purple  Pinch  is  distinctly  m'arked  because  of  the  streaked 
plumage  which  is  suffused  with  red,  most  decided  on  the  crown,  breast, 
and  rump;  tail  fuscous.  Female  olive  brown  presenting  the  same 
streaked  appearance  as  the  male  but  no  red  is  present.  It  will  be 
seen  that  the  word  "purple"  is  misapplied,  and  the  more  correct  name 
of  Rose  Finch  has,  therefore,  been  suggested.  Length  six  inches.  See 
plate  VI  facing  page  172. 

This  Pinch  is  a  summer  resident  in  North  America  from  Northern 
Minnesota  and  Long  Island  northward,  but  with  us  is  a  spring  and 
fall  transient  and  in  some  localities  occurs  as  a  winter  visitant  also. 
During  its  sojourn  the  Purple  Finch  is  found  about  orchard  and 
shade  trees  and  in  gardens.  It  is  an  excellent  songster,  whose  song 
is  sweet,  clear  and  uttered  with  freedom  an<}  ?as^. 
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Piute  VII.  The  Fox  Sparrow  (upper  lefLhand)  and  the  male  House  Sparrow 
(upper  rieht-hand).  Male  Americaa  Crossbill  Oower  left'band)  and  the  female 
(lower  rigbt-haDd). 
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Nest  composed  of  twigs,  grasses,  and  rootlets,  thickly  lined  with 
long  hairs,  in  coniferous  trees,  five  to  thirty  feet  up.  Eggs  four  to 
six;  blue,  spotted  about  the  larger  end  with  fuscous,  and  average  .79 
X  .56  inch. 

"Feeds  on  buds  and  blossoms  of  apple,  cherry,  peach  and  plum 
(stamens  and  pistils) ;  blossoms  of  red  maple,  seeds  of  white  ash, 
berries  of  red  cedar,  mountain  ash  and  other  trees;  seeds  of  weeds, 
particularly  rag- weed;  orchard  and  woodland  caterpillars;  destruc- 
tive to  plant  lice  and  cankerworms,  ground  beetles  and  few  cut- 
worms." (Folsom). 


Passer  domestious  (Linn.).   The  House  or  English  Sparrow. 

The  bird  under  discussion  is  almost  everywhere  in  this  country 
called  the  English  Sparrow,  but  the  misnomer  is  evident  when  it  is 
learned  that  this  bird  is  by  no  means  confined  to  England,  but  is 
quite  generally  distributed  throughout  Europe  and  Asia.  A  more 
appropriate  name  would  be  "House  Sparrow." 

Male  chestnut  brown  above,  thickly  streaked;  ashy  below;  throat, 
lores  and  chin  black.  Female  duller  and  without  the  black.  See  plate 
VII  facing  page  186. 

The  House  Sparrow  was  introduced  into  this  country  at  Brooklyn 
in  1851  and  1852.  Until  1870  it  was  confined  to  the  Eastern  United 
States,  but  it  has  so  spread  as  to  be  found  in  most  of  the  United* 
States  and  Canada  east  of  the  Great  Plains,  and  isolated  colonies  are 
established  throughout  the  West. 

The  Biological  Survey  has  made  a  very  detailed  study  of  the  food 
of  this  bird  and  examined  eighty-two  stomachs  of  adults  and  fifty 
stomachs  of  nestlings.  These  birds  were  collected  in  seven  States. 
The  animal  matter,  practically  all  insects,  amounts  to  but  2%  of 
the  food,  while  vegetable  matter  (almost  all  seeds)  amounts  to  98% 
of  the  food.  Insects  were  eaten  mainly  in  May  and  June  when  they 
formed  10  and  8%  of  the  food  for  the  respective  months.  Of  the 
seeds  7%  are  those  of  grasses  and  17%  of  various  weeds  other  than 
grasses.  Grain  amounts  to  74%  and  forms  90%  of  the  food  from  June 
to  August. 

In  the  case  of  the  young,  35%  of  the  food  is  vegetable,  2%  is  weed 
seed  and  33%  grain.  The  animal  food  (65%)  is  all  insects,  and  these 
are  chiefly  injurious  species. 

The  English  Sparrow  is  such  an  obnoxious  bird  that  persons  fre- 
quently seek  methods  for  destroying  them.  There  are  now  on  the 
market  several  makes  of  large  wire  traps  which  have  proven  very 
efficient.  However,  poisoning  Sparrows  at  such  times  as  other  birds 
are  absent  is  a  satisfactory  method. 


186 

A  very  simple  way  to  prepare  poisoned  food  is  as  follows :  Dissolve 
one-sixteenth  of  an  ounce  of  the  sulphate  of  strychnine  in  a  quart 
of  hot  water.  Put  two  quarts  of  wheat  in  deep  vessels  such  as  Mason 
jars  and  pour  in  the  cooled  strychnine  solution.  Allow  to  soak  for 
forty-eight  hours  and  then  spread  out  to  dry. 

From  Farmer's  Bulletin  383  issued  by  the  U.  S.  Department  of 
Agriculture,  Washington,  D.  C,  we  quote: 

"A  poison  mixture  that  has  proved  very  effective  is  prepared  as 
follows:  Put  one-eighth  ounce  of  strychnia  sulphate  into  three- 
fourths  of  a  gill  of  hot  water  and  boil  until  dissolved.  Moisten  1^ 
teaspoonfuls  of  starch  with  a  few  drops  of  cold  water,  add  it  to  the 
poison  solution,  and  heat  till  the  starch  thickens.  Pour  the  hot 
poisoned  starch  solution  over  one  quart  of  wheat  and  stir  until  every 
kernel  is  coated.  Small-kerneled  wheat  sold  as  poultry  food,  if  rea- 
sonably clean,  is  preferable  to  first  quality  grain,  being  cheaper  and 
more  easily  eaten  by  the  sparrows.  A  2-quart  glass  fruit  jar  is  a 
good  vessel  to  mix  in,  as  it  is  easily  shaken  and  allows  the  condition  of 
the  contents  to  be  seen.  If  the  coated  wheat  be  spread  thinly  on  a 
hard,  flat  surface,  it  will  be  dry  enough  for  use  in  a  short  time.  It 
should  be  dried  thoroughly  if  it  is  to  be  put  into  jars  and  kept  for 
future  use.  Dishes  employed  in  preparing  poison  may  be  safely 
cleansed  by  washing." 

The  poisoning  will  be  most  successful  if  done  when  snow  covers  the 
ground.  Sweep  away  the  snow  from  a  square  yard  or  more  of  space 
on  the  ground,  a  roof,  or  the  like  and,  early  in  the  morning,  scatter 
unpoisoned  wheat  there  for  several  days.  When  the  Sparrows  have 
established  a  feeding  ground,  as  it  were,  scatter  the  poisoned  grain. 
Every  few  hours  visit  the  site  and  remove  the  dead  birds  so  as  not  to 
arouse  the  suspicion  of  the  others. 

In  poisoning  English  Sparrows,  one  should  take  due  precautions, 
of  course,  to  avoid  poisoning  chickens,  or  other  unintended  victims. 
Little  anxiety  need  be  felt  for  cats  or  dogs  that  might  eat  the  poisoned 
birds  as  the  latter  are  not  sufficiently  poisoned. 


521.    Loada  curvirostra  minor  (Brehm).    The  American  Crossbill  or 
Red  Crossbill. 

As  the  name  indicates,  the  Crossbills  are  readily  recognized  by  the 
fact  that  the  tips  of  the  mandibles  are  crossed.  The  prevailing  color 
of  the  male  American  Crossbill  is  brick  red,  with  tvings  dusky.  Female 
brownish,  washed  with  greenish  yellow.  Length  six  inches.  See 
plate  VII  facing  page  186. 
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This  species  breeds  from  the  Northern  States  northward  and  in 
the  AUeghanies  southward  to  the  Carolinas.  In  winter  it  wanders 
irregularly  southward,  sometimes  to  the  Gulf  States. 

Coniferous  trees  are  their  favorites,  and  wherever  they  exist  these 
Crossbills  are  most  likely  to  be  found.  The  crossed  mandibles  enable 
the  bird  to  twist  off  the  scales  of  the  pine  cones  and  to  secure  the 
seeds  which  lie  at  the  base  of  the  scales.  Crossbills  are  veiy  erratic 
birds,  so  that  whenever  they  occur  in  this  State  it  is  as  by  sudden  ap- 
pearance, and  as  suddenly  do  they  disappear.  They  move  so  quietly 
over  the  trees  as  to  be  passed  by  unnoticed.  Chapman  quotes :  "Their 
song  is  described  as  varied  and  pleasing,  but  not  powerful  nor  in  any 
respect  remarkable." 

Nest  composed  of  twigs  and  grasses,  lined  with  bits  of  moss  and 
rootlets,  placed  in  coniferous  trees,  generally  about  fifteen  to  thirty 
feet  from  the  ground.  Eggs  from  three  to  four ;  pale  greenish,  spotted, 
and  dotted  about  the  larger  end  with  various  shades  of  brown  and 
lavender  shell  markings.    The  average  size  is  .75  inch  x  .57  inch. 


522.    Loxia  leucoptera  Gmel.         The  White-winged  Crossbill. 

The  White-winged  Crossbill  is  distinguished  from  the  preceding 
by  the  brighter  coloration  of  rose-red,  and  by  the  presence  of  two 
white  wing  bars.  Like  the  preceding  the  mandibles  are  crossed.  Fe- 
male brownish  olive,  speckled  with  dusky,  rump  yellow.  Length  6^ 
inches. 

This  species  breeds  in  northern  North  America  and  moves  south- 
ward in  winter,  as  does  the  preceding,  but  is  less  common. 

Nest  of  twigs  and  strips  of  birch  bark,  covered  externally  with  moss 
and  lined  with  soft  moss  and  hair,  placed  in  the  fork  of  an  evergreen 
in  the  deep  foresft.  Eggs  generally  three  in  number;  pale  blue,  spotted 
and  streaked  near  the  larger  end  with  reddish  brown  and  lilac ;  .80  x 
.55  inch. 

On  account  of  their  habits  the  Crossbills  are  of  little  or  no  interest 
to  the  farmer,  and  may  be  considered  neutral  as  they  feed  largely  on 
the  seeds  of  conifers. 


528.    Acanthis  Ivnaria  (Linn.).  The  Redpoll. 

Throat,  breast  and  rump  of  the  male  EedpoU  rosy,  back  grayish 
brown,  feathers  margined  with  buff;  wings  and  tail  fuscous,  belly 
white,  sides  streaked  with  fuscous.     Length  5.32  inches. 
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The  summer  home  is  in  the  northern  parts  of  the  northern  hemis- 
phere. In  winter  the  Redpolls  move  irregularly  southward  in 
America  to  Illinois  and  Virginia.  During  the  winter  of  1908-09  these 
birds  were  found  in  great  flocks  in  some  portions  of  Pennsylvania 
in  company  with  the  Pine  Siskins. 

This  little  bird  is  called  the  EedpoU  because  the  crown  is  rose-red. 
In  its  movements  and  habits  while  with  us  it  is  much  like  the 
Goldfinch. 

Nest  of  dry  grass  and  moss,  lined  with  hair,  feathers,  and  plant 
down,  placed  in  low  bushes  or  in  a  tuft  of  grass.  Eggs  number  four 
to  six;  white,  tinged  with  green  or  blue;  spotted  with  reddish  brown. 
Size  .65  X  .50  inch. 

"Flocks  of  several  hundred  feeding  in  a  field  grown  up  with  rag- 
weed, one  of  the  worst  pests"  (Oberholser).  "While  with  us  it 
finds  its  wants  supplied  chiefly  by  the  various  grasses  and  herbs 
v^  hich  project  through  the  snow  and  still  retain  their  seeds  in  spite  of 
wind  and  weather."  (Ernest  E.  Thompson). 


529.    Astragalinus  tristis  (Linn.).     The  American  Goldfinch^  Yellow- 
bird,  Thistle-bird,  Lettuce-bird,  Wild  Canary. 

The  prevailing  color  of  the  male  Goldfinch  is  rich  yellow,  the  rump 
whitish,  wing  bars  white,  white  spot  on  each  tail  feather;  cap  of 
crown  black,  wings  and  tail  black.  Female  more  olivaceous.  Fall  and 
winter  plumage  of  male  similar  to  plumage  of  female  except  the 
wings  and  tail  are  black,  former  with  white  wing  bars.  Length  five 
inches.     See  plate  X  facing  page  196. 

The  Goldfinch  is  distributed  over  Eastern  North  America,  breeds 
from  South  Carolina  to  Southern  Labrador,  and  winters  from  the 
Northern  United  States  to  the  Gulf.  In  Pennsylvania  it  is  an  abun- 
dant arecie<5,  being  found  throughout  the  State  as  a  permanent  resi- 
dent. It  is  commonly  observed  about  sunflowers,  lettuce  and  thistles, 
when  in  seed,  and  easily  recognized  by  its  undulating  flight. 

Nest  is  composed  externally  of  grasses,  strips  of  moss  and  bark, 
thickly  lined  with  thistle  down,  placed  in  forks,  of  trees  or  bushes 
from  five  to  thirty  feet  from  the  ground  in  June  or  July.  Eggs  three 
to  six  in  number;  pale  bluish  white.  They  average  .65  x  .48  inch. 
As  the  nest-building  and  egg-laying  generally  are  not  completed  before 
the  end  of  the  third  week  of  June,  these  are  our  last  birds  to  b^in 
incubation. 

Their  food  is  "Weed  seeds,  especially  downy  ones  like  dandelion 
and  thistle;  wild  cherries,  wUd  sunflower,  and  rag  weed  seeds  are 
favorites.    Feed  young  largely  on  plant  lice,  caterpillars,  small  grass- 
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hoppers,  and  beetles,  cankerworms,  Hessian  fly.  In  winter  largely 
on  eggB  of  plant  lice;  seeds  of  birches,  button-bush,  and  weed  seeds." 
(Folsom).  We  have  observed  them  especially  fond  of  seeds  of  cul- 
tivated lettuce  and  salsify  or  vegetable  oyster.  Therefore,  to  permit 
superfluous  plants  of  these  species  to  go  to  seed  around  the  premises 
will  do  no  harm,  and  will  contribute  to  retaining  the  little  "Wild 
Canaries"  in  numbers. 


533.    Spinus  pinus  (Wils.).     The  Pine  Siskin,  Pine  Finch. 

The  plumage  of  the  Pine  Siskin  is  streaky  brown,  suffused  with 
yellow  in  the  breeding  season;  wings  fuscous,  most  of  the  feathers 
margined  with  yellow,  and  yellow  at  the  base;  tail  fuscous,  all  but  the 
middle  feathers  yellow  at  the  base;  under  parts  white,  tinged  with 
buffy  and  heavily  streaked  with  black.    Length  five  inches. 

Found  in  North  America  generally,  but  breeds  mostly  north  of 
the  United  States;  winters  as  far  south  as  the  Gulf  of  Mexico.  In 
Pennsylvania  it  is  an  erratic  and  irregular  winter  visitant. 

Nest  composed  of  twigs  and  rootlets,  lined  with  plant  down  and 
long  hair,  placed  in  coniferous  trees.  Eggs  usually  four  in  number; 
pale  bluish  white,  thickly  spotted  with  reddish  brown ;  .67  x  .46  inch. 

Pine  Siskins  are  known  to  feed  extensively  on  weed  seeds  and  the 
seeds  of  evergreens  during  their  sojourn  here. 


534.    Passerina  mvalis  (Linn.).       The  Snow  Bunting  or  Snowflake. 

« 

During  the  breeding  season  the  Snow  Bunting  is  pure  white  with 
the  exception  of  black  on  the  back,  wings,  and  tail;  bill  and  feet 
black.  In  winter  the  bill  is  pale  and  the  white  of  the  body  is  clouded 
with  clear  brown.    Length  7  inches. 

Breeds  in  the  Arctic  regions  and  moves  southward  in  winter  to 
Northern  United  States,  but  sometimes  to  Southern  Illinois,  Kansas, 
and  Georgia.    A  very  rare  winter  straggler  in  Pennsylvania. 

A  bird  of  the  open,  wind-swept  areas,  over  which  it  walks  much 
like  the  Horned  Larks.  Unlike  many  other  sparrows  it  does  not  re- 
quire close  proximity  to  shelter  of  trees  and  shrubs,  but  visits  knolls 
exposed  and  denuded  of  snow  by  the  wind.  Snowflakes  are  generally 
found  in  great  flocks. 

Nest  of  grasses,  rootlets,  and  moss,  lined  with  finer  grasses  and 
feathers,  on  the  ground.  Eggs  two  to  seven ;  pale  bluish  white,  thinly 
marked  with  umber  or  heavily  spotted  or  washed  with  rufous  brown. 
They  average  .85  x  .64  inch. 
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While  licre  tbe  Snow  Buntings  derive  half  their  sustenance  from 
the  seeds  of  two  weeds, — amaranth  (includes  such  plants  as  pigweed 
and  tumbleweed)  and  ragweed.  Only  one  per  cent,  is  grass  seed.  As 
many  as  500  to  1,500  amaranth  seeds  were  found  in  one  stomach  ac- 
cording to  the  report  of  the  Biological  Survey. 


S'^.G.     Calcarius  lapponicus  (Linn.).  The  Lapland  Longspur. 

The  head  and  throat  of  the  male  Lapland  Longspur  in  summer  are 
mostly  black;  the  collar  chestnut,  back  black  and  streaky;  whitish 
below;  outer  tail  feathers  with  white;  inner  web  of  outer  feather 
dusky;  legs  and  feet  black.  The  female  and  winter  birds  have  less 
black.  The  hind  toe-nail  is  as  long  as  the  toe  or  longer.  Length  6J 
inches. 

The  Lapland  Longspur  breeds  in  the  northern  regions,  but  moves 
southward  in  winter  to  the  Northern  United  States,  irregularly  to  the 
Middle  Atlantic  States,  and  accidentally  to  South  Carolina.  It  is 
a  very  rare  winter  straggler  in  Pennsylvania. 

Like  the  Snowflakes,  the  Longspurs  remain  well  northward  and 
generally  move  in  fall  and  spring  with  these  birds.  They  are  strictly 
terrestrial,  and,  almost  without  exception,  are  gregarious.  Some- 
times they  occur  with  Horned  Larks.  They  often  hide  by  squatting 
behind  sods. 

Nest  composed  of  grasses  and  moss,  lined  with  finer  grasses,  placed 
on  the  ground.  Eggs  four  to  six;  bluish  white,  almost  obscured  by 
a  uniform  grayish  brown ;  .82  x  .60  inch. 

The  Biological  Survey  collected  113  Longspurs  from  December  to 
May,  inclusive,  in  Wisconsin,  Illinois,  Minnesota,  Iowa,  Kansas^  and 
Texas.  The  animal  food,  which  amounts  to  6%  of  the  total  food,  is 
composed  entirely  of  insects.  The  vegetable  food  forms  the  remaining 
94%,  and  is  composed  of  grain  and  weed  seed.  Three-fourths  of  all, 
or  70.5%,  consists  of  grain  and  grass.  The  former  amounts  to  27%, 
of  which  millet  (19%)  is  prominent.  (Most  of  the  specimens  were 
collected  in  millet-growing  regions).  Practically  all  tie  grain,  how- 
ever, is  waste  or  is  picked  up  from  the  stubble.  The  weed  seeds  in- 
clude those  from  ragweed,  sorrel,  amaranth,  lamb's  quarter,  purslane, 
sedge,  etc. 


540.    Poocwtes  gramineus  (Gmel.).  The  Vesper  Sparrow,  Bay-winged 
Bunting,  or  Grass  Finch. 

The  Vesper  Sparrow  is  one  of  our  obscurely  marked  birds.    The 
upper  parts  are  brownish  gray,  streaked  with  black  and  a  little 
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ochraceous  buff;  wings  fuscous;  greater  and  middle  wing  coverts 
tipped  with  white,  lesser  coverts  bright  fuscous;  tail  fuscous,  the 
outer  feather  mostly  white,  the  next  one  with  much  less  white ;  under 
parts  white;  the  breast  and  sides  streaked  with  black  and  buff. 
Length  six  inches.    See  plate  VIII  facing  page  186. 

Breeds  from  Southern  Illinois  and  Virginia  northward  to  New 
Bumswick  and  Manitoba,  and  winters  on  the  Atlantic  coast  from 
Virginia  southward. 

Seldom  found  in  large  flocks,  frequents  dry,  open  upland,  roadsides 
and  grassy  fields.  As  one  approaches  it  flits  along  with  spread  tail, 
showing  the  white  outer  feathers.  The  song  is  plaintive  but  otherwise 
resembles  that  of  the  Song  Sparrow. 

••Nest  composed  of  rather  coarse  grass,  lined  with  finer  grasses, 
rootlets,  and  long  hairs,  placed  on  the  ground.  Eggs  four  to  five; 
bluish  white  or  pinkish  white,  speckled  and  spotted  with  rufous 
brown  or  umber;  .83  by  .61  inch. 

The  Biological  Survey  has  collected  130  Vesper  Sparrows  in  twelve 
States  (mostly  Massachussetts,  New  York,  Iowa,  and  Kansas).  The 
vegetable  food  forms  69%,  and  the  animal  food,  31%  of  the  total,  ex- 
clusive of  March  contents.  In  mid-summer  the  animal  food  consti- 
tutes 90%.  The  animal  food  consists  of  grasshoppers,  weevils,  dung 
beetles,  cut-worms,  and  army  worms.  The  vegetable  food  includes 
grain  11%,  grass  seed  16%,  and  weed  seed  42%.  Vesper  Sparrows 
are  less  partial  to  grass  seed  than  any  other  species  of  Sparrow,  but 
select  the  usual  run  of  weed  seed, — ragweed,  amaranth,  lamb's  quar- 
ter, wild  sunflower,  polygonums,  smartweeds  and  purslane. 


542a.    Passer  cuius  sandwichensis  savanna  (Wils.).  The  Savanna 

Sparrow. 

The  Savanna  Sparrow  is  a  sharply  streaked  bird,  the  streaks  on  the 
back  being  blackish ;  line  above  eye  and  edge  of  wing  yellowish ;  under 
parts  white,  heavily  streaked  with  hlackish  and  rufous;  breast  feath- 
ers tipped  with  wedge-shaped  marks.  Length  5|  inches.  See  plate 
VIII  facing  page  186. 

Breeds  from  Missouri  and  Northern  New  Jersey  northward;  win- 
ters from  Southern  Illinois  and  Virginia  southward  to  Cuba  and 
Mexico.    In  Pennsylvania  it  occurs  as  a  spring  and  fall  transient. 

The  Savanna  Sparrow  is  a  bird  of  the  fields  and  hedgerows.  Song 
a  weak,  insignificant,  musical  trill. 

Nest  composed  of  grasses  and  sometimes  moss,  lined  with  finer 
grass  or  hair,  on  the  ground.  Eggs  four  or  five;  bluish  white,  thickly 
marked,  sometimes  heavily  washed,  with  reddish  brown  or  cinnamon; 
.78  X  .56  inch. 
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One  hundred  and  nineteen  Savanna  Sparrows  were  collected  by 
the  Biological  Survey  in  twelve  States,  during  all  months  of  the 
year  excepting  February  and  December.  The  examination  of  the 
stomachs  shows  that  46%  of  the  food  is  animal  (insects  and  their 
allies)  and  54%  is  vegetable  (practically  all  seeds).  Savanna  Spar- 
rows are  the  greatest  eaters  of  beetles  among  the  FringillidaB,  and 
are  marked  consumers  of  grass  seed. 

The  beetles  include  Carabid^e  (ground  beetles),  Chrysomelidae  (leaf- 
beetles),  weevils,  Elateridae  (click-beetles),  dung-beetles,  rove-beetles, 
pill-beetles  (Byrrhidae),  and  some  Lampyridae  (allies  of  the  fireflies). 
Of  all,  the  weevils  are  preferred.  The  Lepidoptera  are  represented 
mainly  by  cutworms.  Other  insect  food  consists  of  grasshoppers, 
ants,  bugs,  and  flies.  In  August  grasshoppers  are  eaten  to  such  ^fl 
extent  that  they  form  34%  of  the  food  for  the  month. 

Of  the  vegetable  food  grass  seed  constitutes  31%,  grain  1%  (mostly 
waste  grain)  and  weed  seed,  22%. 

"It  appears  from  this  examination  that  the  Savanna  Sparrow  is 
an  exceedingly  valuable  bird.  During  the  winter,  when  it  is  most 
granivorous,  more  than  half  of  its  food  consists  of  weed  seeds;  and 
from  May  to  August,  when  it  is  most  insectivorous,  beneficial  insects 
form  only  3  per  cent,  of  the  food,  while  insects  of  the  injurious  class 
amount  to  45  per  cent" 


546.  Coturniculus  savannarum  australis    (Maynard).        The  Grass- 
hopper Sparrow,  Yellow-winged  Sparrow. 

The  Grasshopper  Sparrow  is  another  species  of  the  ground,  and 
is  correspondingly  much  streaked  above,  the  feathers  being  edged 
with  bay;  the  breast  is  huffy,  unstreaked;  wings  and  tail  short;  edge 
and  bend  of  wing  and  line  over  eye  yellow.  There  is  a  grayish  mark 
on  the  outer  feathers  of  the  tail,  all  the  feathers  of  which  are  pointed. 
Length  5  inches.    See  plate  V  facing  page  172. 

Found  throughout  Eastern  North  America  and  breeds  from  the 
Gulf  States  northward  to  Massachusetts  and  Minnesota.  In  Pennsyl- 
vania it  is  a  fairly  common  summer  resident. 

The  Grasshopper  Sparrow  is  a  bird  of  the  fields,  especially  old  dry 
ones,  and  is  generally  observed  singly.  When  flushed  it  flies  reluc- 
tantly, but  rapidly,  and  for  but  a  short  distance.  Its  name  is  derived 
from  the  fact  that  its  song  suggests  the  rasping  sound  of  the  grass- 
hopper: "pit-tuck,  zee-e-e-e-e-e-e-e-e-e-e." 

Nest  composed  of  grasses,  sometimes  lined  with  hairs,  on  the 
ground.  Eggs  four  to  five ;  white,  distinctly  spotted  and  speckled  with 
rufous;  .73  x  .54  inch. 
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The  Biological  Survey  collected  170  Grasshopper  Sparrows  during 
February  and  from  April  to  October,  inclusive.  Of  the  food  63% 
is  animal,  and  37%  is  vegetable. 

Of  the  animal  food,  57%  is  insects,  6%  spiders,  myriapods,  snails 
and  earth-worms.  Twenty -three  per  cent,  of  the  insect  food  consists 
of  grasshoppers.  Beetles  and  caterpillars  are  prominent  in  the  food. 
Of  the  vegetable  food,  weed  seeds  form  more  than  25%  and  grain 
(waste)  forms  2%.  "It  seems  to  be  individually  the  most  useful 
species  of  bird  whose  food  habits  have  thus  far  been  investigated." 


547.  Ammodramiis  henslowi   (Aud.).      Henslow's  Sparrow. 

Henslow's  Sparrow  has  more  yellow  above  than  the  Grasshopper 
Sparrow;  hreast  and  aides  marked  with  sharp,  black  streaks.  Tail 
graduated,  outer  feathers  much  shorter  than  middle.  Head  vinaceous ; 
back,  wing-coverts  and  middle  tail-feathers  rufous  brown.  Length  5 
inches. 

This  bird  breeds  in  Eastern  North  America  locally  from  Missouri 
and  Virginia  northward  to  New  Hampshire  and  Southern  Ontario, 
and  winters  from  about  the  southern  limit  of  its  breeding  range  to 
the  Gulf  of  Mexico.  In  Pennsylvania  it  is  a  rare  summer  resident 
and  very  local,  having  been  found  nesting  at  East  Bethlehem  and  in 
Perry  County  (Stone). 

In  general  appearance  and  habits  this  bird  resembles  the  Grass- 
hopper Sparrow.  The  nest  is  composed  of  grasses,  sometimes  lined 
with  hair  and  placed  on  the  ground.  Four  or  five  eggs ;  grayish  white, 
thickly  and  evenly  speckled  with  pale  rufous  brown;  .75  x  .57  inch. 

During  the  summer  months  four  Henslow's  Sparrows  were  collected 
by  the  Biological  Survey.  "The  food  consisted  of  beetles,  cutworms, 
grasshoppers,  bugs,  and  blackberries.  The  beetles  consisted  of 
ground-beetles,  leaf-beetles,  click-beetles  and  weevils.  The  bugs  in- 
cluded soldier  bugs  and  assassin  bugs."  This  bird  is  of  such  local  dis- 
tribution and  so  rare  that  it  is  of  little  economic  importance. 


549.    Ammodramus  caudacutus  (Gmel.).   The  Sharp-tailed  Sparrow. 

The  Sharp-tailed  Sparrow  is  ashy  olive,  back  streaked  with  ashy 
buff  and  whitish,  edge  of  the  wings  pale  yellowish;  no  yellow  spot 
about  eye ;  a  bright  buff  superciliary  stripe.    Length  6  inches. 

Found  along  the  Atlantic  Coast,  breeding  from  South  Carolina  to 
New  Hampshire,  and  wintering  from  North  Carolina  to  Florida.  It 
is  confined  to  the  coast  and  hence  is  not  a  resident  in  Pennsylvania. 
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"*  *  *  *  A  specimen  in  the  National  Museum  collection  was  secured 
at  Philadelphia."  (Stone). 

The  Sharp-tailed  Sparrow  is  confined  strictly  to  the  salt  marshes 
of  the  coast,  where  it  lives  upon  the  ground  and  runs  among  the 
vegetation  in  search  of  food.  Like  other  birds  that  live  among  rank 
vegetation  it  is  shy  and  keeps  pretty  well  out  of  sight.  As  it  does  not 
come  into  contact  with  cultivated  crops,  it  is  of  very  little  economic 
importance. 

552.     Chondestes  grammacus  (Say).  The  Lark  Sparrow  or  Lark 

Finch. 

The  Lark  Sparrow  is  streaked  above  and  ashy  below;  ear  coverts 
chestnut;  crown  chestnut,  black  anteriorly,  with  whitish  median  and 
superciliary  stripes;  a  black  line  through  and  below  the  eye;  a  con- 
spicuous black  streak  on  each  side  of  the  white  throat;  a  black  pec- 
toral spot;  middle  tail  feathers  like  back,  the  rest  blackish,  white  tip- 
ped ;  a  pale  spot  on  primaries.    Length  6^  inches. 

The  Lark  Sparrow  is  a  bird  of  the  interior  of  North  America  east- 
ward to  Illinois.  It  breeds  from  Texas  to  Manitoba  and  is  accidental 
on  the  Atlantic  Coast.  "In  Southwestern  Pennsylvania  this  species 
may  occur  regularly  in  small  numbers.  Mr.  S.  N.  Ehoads  observed  a 
single  individual  in  Fayette  County  in  June  1894."  (Stone).  "A  very 
rare  summer  resident  in  Beaver  County."     (Ttdd). 

The  nest  of  grasses,  lined  with  rootlets,  finer  grasses  and  long  hairs, 
placed  on  the  ground  or  in  low  tinges  or  bushes.  Eggs  three  to  five; 
white  or  pinkish  white,  spotted,  blotched,  or  scrawled  with  purplih 
or  black,  chiefly  at  the  larger  end;  .78  x  .GO  inch. 

The  Biological  Survey  found  from  167  Lark  Sparrows  that  the 
animal  food  constitutes  27%  and  the  vegetable  food  73%  of  the  total 
food  of  the  Lark  Sparrow.  The  animal  food  is  all  insects,  of  which 
grasshoppers  form  14%,  and  in  June  43%,  of  the  total  food.  There 
are  some  weevils  and  other  beetles  and  some  caterpillars.  About  one- 
fourth  of  the  insects  are  injurious. 

The  vegetable  food  is  composed  entirely  of  seeds, — one-half  of  which 
are  grain  and  grass  seed,  while  of  the  remaining  half  40%  is  ragweed, 
polygonum,  wild  sunflower,  purslane,  wood  sorrel,  lamb's  quarter  and 
amaranth  seeds.    The  first  four  are  the  more  prominent. 

554.    ZonotricMa  leucophrys    (Forst).  The  White-crowned  Sparrow. 

The  White-crowned  Sparrow  is  streaked  above  with  but  little  chest- 
nut; crown  black,  with  a  broad,  white,  median  band;  lores  blackish; 
a  white  streak  above  the  eye;  under  parts  grayish  white;  throat  like 
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hreast  hut  paler.  Length  seven  inches.  See  plate  IX  facing  page 
196. 

It  breeds  "from  the  higher  mountain  ranges  of  Western  United 
States,  Sierra  Nevada,  Rocky  Mountains,  and  eastward,  north  of 
the  Great  Lakes  to  Labrador ;  in  winter,  over  the  whole  of  the  United 
States,  and  south  into  Mexico"  (Ridgway).  In  Pennsylvania  the 
White-crowned  Sparrow  is  a  rather  irregular  spring  and  fall  tran- 
sient. 

The  White-crowned  Sparrow  is  a  bird  of  the  trees  and  bushes.  Its 
distinct  head  markings  of  black  and  clear  white  make  it  a  conspicu- 
ous species.  While  with  us  bushes  along  roadsides  seem  to  be  favored, 
and  from  them  its  beautifully  clear,  soft  song  may  be  heard. 

The  nest  is  composed  of  grasses,  is'  placed  on  the  ground  or  in 
bushes.  Eggs  four  to  five;  pale  greenish  blue,  speckled  and  spotted 
with  bay,  especially  at  the  larger  end ;  .90  x  .62  inch. 

From  two  hundred  and  seventeen  White-crowned  Sparrows  it  was 
found  that  of  the  food  25%  is  animal  and  75%  is  vegetable.  The  ani- 
mal food  consists  of  caterpillars,  weevils  and  other  beetles,  ants,  para- 
sitic wasps,  bugs,  spiders,  etc.  The  vegetable  food  includes  weed  seeds 
(51%),  grain  (15%),  grass  seed  (4^  and  fiuit  (5%). 


558.     Zonotrichia  alhicolUs   (Gmel.).    Ths  White-throated  Sparrow. 

The  White-throated  Sparrow  is  much  streaked  above  with  chestnut ; 
crown  black,  with  white  median  and  superciliary  stripes;  spot  over 
eye  and  edge  of  wing  always  yellow;  ashy  helow,  whitening  on  the 
throat.    Length  7  inches.    See  plate  VIII  facing  page  186. 

It  occurs  throughout  Eastern  North  America,  breeding  from  North- 
ern Michigan,  and  occasionally  from  Massachusetts,  northward  to 
Labrador,  and  wintering  from  Massachusetts  to  Florida.  It  is  a 
common  spring  and  fall  transient  in  Pennsylvania. 

This  is  one  of  our  handsomest  birds,  its  gray  under  parts,  white 
throat  and  black  and  white  head,  being  so  inarked  as  surely  to  at- 
tract attention.  Like  the  White-crowned  Sparrows,  the  White- 
throats  are  to  be  found  in  the  bushes  along  roadsides  but  in  greater 
numbers.  They  often  occur  in  flocks  of  considerable  size  and  are 
sweet  singers.' 

The  Biological  Survey  collected  217  White-throats  during  every 
month  of  the  year,  except  June,  and  mostly  from  New  York  and  Penn- 
sylvania. Nineteen  per  cent,  of  the  food  is  animal  and  81%  is  vege- 
table. The  animal  food  is  composed  of  Hymenoptera  (allies  of  the 
wasps,  bees,  and  ants),  6%;  beetles,  5%;  bugs  and  flies,  3%; 
Lepidoptera  (moths  and  butterflies  ,  3%;  spiders,  millipeds,  and 
snails,  2%.  These  birds  seem  partial  ti>  ants.  The  vegetable  food 
includes  grain,  3%;  weed  seed,  50%,  and  the  remainder  wild  fruit. 


i 
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559.    Spizella  monticola  (GmeLj  The  Tree  Sparrow  or  Winter 

Chippy. 

The  Tree  Sparrow  is  streaked  above;  crown  chestnut;  bill  black 
above  and  pale  below;  neck,  line  over  eye,  and  under  parts  ashy  gray; 
a  dark  pectoral  blotch;  white  wing  bars  distinct;  an  indistinct  hUwk 
spot  on  the  breast.  Length,  6  1-3  inches.  See  plate  IX  facing  page 
196. 

Occurs  in  Eastern  North  America  and  breeds  in  Labrador  and  the 
region  about  Hudson  Bay.     In  winter  it  moves  south  through  the 
Eastern  United  States  and  west  to  the  edge  of  the  Great  Plains. 
In  Pennsylvania  the  Tree  Sparrow  is  a  common  winter  resident. 

Bo  commonly  does  the  Tree  Sparrow  6ccur  in  this  State,  and 
so  brave  is  it  in  facing  the  blasts  of  winter,  that  at  that  time  of  the 
year  it  is  frequently  the  only  bird  met  with  in  the  fields.  There  it 
is  more  commonly  seen  flitting  among  bushes  or  about  trees  that 
are  growing  along  fences.  It  may  be  readily  recognized  by  its  chest- 
nut croivnj  white  wing  tars,  and  hlack  spot  on  the  "breast. 

Nest  of  grasses,  rootlets,  and  hair,  on  or  near  the  ground.  Eggs 
four  to  five;  pale  green  or  greenish  blue,  spotted  with  reddish  brown; 
.75  X  .60  inch. 

Of  five  hundred  and  seventeen  Tree  Sparrows  seeds  constitute  98% 
of  the  food.  Prominent  among  the  seeds  are  those  of  grass — mainly 
pigeon  grass  and  panicums — ^which  form  one-half  of  the  food.  Of 
the  weed  seeds,  two-thirds  are  those  of  ragweed,  amaranth,  lamb's 
quarter,  and  polygonums.  The  animal  food  forms  but  two  per  cent, 
and  includes  weevils  and  other  beetles,  wasp-like  insects,  ants, 
caterpillars,  bugs,  grasshoppers,  and  spiders. 


560.  8pizella  pa^serina  (Bechstein).  The  Chipping  Sparrow  or 

Chippie. 

The  Chipping  Sparrow  has  a  black  forehead  with  a  short  grayish 
line  in  the  middle;  top  of  head  rufous;  grayish  line  over  the  eye, 
black  line  behind  it;  back  of  neck  grayish;  back  streaked;  rump 
slaty  gray;  wing  bars  inconspicuous;  under  parts  grayish  white; 
throat  and  belly  whiter.  Length  about  5J  inches.  See  plate  III 
facing  page  166. 

Occurs  throughout  Eastern  North  America,  breeding  from  the 
Gulf  States  to  Newfoundland  and  the  Great  Slave  Lake,  and  winter- 
ing in  the  Gulf  States  and  Mexico.  In  Pennsylvania  it  is  common 
everywhere  in  spring,  summer,  and  fall,  arriving  about  the  first  of 
April,  and  departing  about  the  first  of  November. 


Plate  IX.  Tbe  Indign  Bunting  (two  birds  nt  upper  left-hand)  and  tbe  niiite- 
ccowned  Sparrow  (upper  right-hnndl.  The  Slate-colored  Judoo  (lower  left-hand) 
and   the  Tree  Sparrow  (lower  right-hnnai. 


Plate  X.  The  Song  Son 
riKhC-bBDil).  The  male 
right-hand) , 
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The  Chipping  Sparrow  is  one  of  our  commonest  summer  residents. 
It  is  a  most  confiding  bird,  loving  to  live  and  nest  near  the  home 
of  man.  Its  song,  although  uttered  with  sincerity,  is  a  monotonous 
^^  chippy -chippy -chippy -chippy." 

The  nest  is  built  in  trees  or  bushes  from  five  to  twenty  feet  from 
the  ground,  of  grasses,  fine  twigs  or  rootlets,  thickly  lin^  with  long 
hairs.  Eggs  four  to  five ;  blue  or  greenirfi  blue,  with  cinnamon  brown 
or  blackish  markings,  chiefly  at  the  larger  end;  average  .72  x  .51  inch. 

Two  hundred  and  fiifty  Chipping  Sparrows  were  collected  by  th^ 
Biological  Survey.  :The  food  consists  of  animal  matter  38%  and 
v^etable  matter  62%.  The  animal  food  includes  weevils,  6  %;  leaf- 
beetles,  2% ;  other  beetles  including  predaceous  ground-beetles,  dung- 
beetles,  click-  beetles  and  May-beetles,  3%;  caterpillars,  9%;  grass- 
hoppers, 10%;  miscellaneous  leaf -hoppers,  true  bugs,  ants,  spiders, 
parasitic  wasps,  8%.  Only  one  per  cent,  of  the  insects  are  useful 
species,  while  over  25%  are  injurious. 

The  vegetable  food  includes  grain,  4%  (principally  oats) ;  grass 
seed,  48%  (crab-grass,  pigeon  grass,  timothy,  orchard  grass  and 
others) ;  other  seed,  10%  (clover,  ragweed,  amaranth,  wood  sorrel, 
lamb's  quarter,  purslane,  knot  weed,  chickweed  and  black  bindweed). 


563.     Spi^ella  pusilla   (Wils.).    The  Field  Sparrow. 

The  Field  Sparrow  has  the  top  of  the  head  rufous;  a  gray  line  over 
the  ieye;  back  of  neck  slightly  gray;  back  rufous  but  finely  streaked 
wiih  black  and  narrowly  edged  with  brownish  ashy;  rump  brownish 
ashy;  middle  and  greater  wing  coverts  tipped  with  white;  under  parts 
white,  tinged  with  ochraceous  buff  on  the  breast  and  sides;  beak  red- 
dish brown.    Length,  about  5|  inches. 

It  occurs  in  Eastern  North  America,  breeding  from  Southern  Il- 
linois and  South  Carolina  to  Quebec  and  Manitoba,  and  wintering 
from  Illinois  and  Virginia  southward — an  abundant  summer  resident 
in  Pennsylvania. 

During  its  sojourn  in  Pennsylvania  the  Field  Sparrow  is,  as  its 
name  implies,  a  bird  of  the  fields,  not  open  fields,  but  those  supplied 
with  bushes  or  other  shrubby  growth.  Unassuming  birds  they  are, 
and  their  clear,  appealing  song  is  suggestive  of  their  lovable  nature. 
The  song  begins  with  clearly  whistled  '^cher-xoee-cher-weey  cher-wee?' 
and  ends  in  a  most  pleasant  trill. 

The  nest  is  composed  of  rather  coarse  grasses,  weed  stalks,  root- 
lets, eta,  lined  with  fine  grasses  and  long  hairs  and  placed  on  the 
ground  or  in  a  low  bush.    The  full  compliment  of  eggs  numbers  three 
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to  five ;  white  or  bluish  white,  with  numerous  rufous  markings,  chiefly 
about  the  larger  end ;  average  .70  x  .52  inch. 

The  Biological  Survey  collected  175  Field  Sparrows  in  fifteen  States. 
The  food  is  animal  matter  41%,  and  vegetable  matter  59%.  The 
former  includes  weevils,  leaf  beetles,  ground  beetles,  tiger  beeties, 
click  beetles  and  May  beetles ;  caterpillars,  grasshoppers,  leaf  hoppers, 
true  bugs,  sawflies,  ants,  files,  parasitic  wasps,  and  spiders.  The 
vegetable  food  includes  grass  seed,  weed  seeds  and  grain.  Prominent 
among  the  grass  seeds  are  those  of  crab  grass  and  other  panicums, 
pigeon  grass,  brown  sedge,  poverty  grass,  and  sheathed  rash  grass. 
Important  weed  seeds  are  those  of  chick  weed,  lamb's  quarter,  grom- 
well,  amaranth,  purslane,  spurge,  wood  sorrel,  and  knotweed.  A 
little  timothy  seed  is  eaten.  Oats  amount  to  4%,  but  in  August  thgr 
are  picked  up  from  stubble  to  the  extent  of  25%. 


567.    Junco  hy emails  (Linn^).    The  Junco  or  Slate-colored  Snowbird. 

The  Junco  (commonly  called  "Snowbird")  is  a  plainly  but  beauti- 
fully clad  bird.  The  upper  parts,  throat  and  breast  are  grayish  slate 
color ;  the  first  more  or  less  washed  with  grayish  brown ;  belly  white, 
sides  grayish;  no  wing  bars;  tail  fuscous,  the  two  outer  feathers  and 
part  of  the  third  white;  bill  fiesh  color.  Length,  6|  inches.  See 
plate  IX  facing  page  196. 

The  Junco  breeds  from  Northern  Minnesota  and  Northern  New 
York  northward;  also  southward  along  the  crests  of  the  Alleghanies 
to  Virginia ;  winters  southward  to  the  Gulf  States.  It  is  a  common 
winter  resident  in  Pennsylvania  from  October  first  to  May  first  and 
is  found  all  the  year  in  some  of  the  higher  parts  of  this  State. 

Few  of  our  winter  birds  are  better  known  than  the  Junco.  It 
is  inconspicuous  because  of  its  prevailing  gray  color,  but  is  at  the 
same  time  conspicuous  because  it  visits  us  in  large  numbers  when  the 
snow  is  on  the  ground.  They  are  confiding,  active  birds,  well  pre- 
pared to  brave  the  storms  of  winter  by  their  thick  coats  of  feathers 
and  their  cheerful  disposition. 

The  nest  is  made  of  grasses,  moss  and  rootlets,  lined  with  fine 
grasses  and  long  hairs,  placed  on  or  near  the  ground.  Eggs  four  to 
five;  white  or  bluish  white,  finely  and  evenly  speckled  or  si)otted, 
sometimes  heavily  blotched,  at  the  larger  end  with  rufous  brown; 
average  .76  x  .58  inch. 

For  the  whole  year  the  food  is  divisible  into  22%  animal  matter 
and  78%  vegetable  matter.  The  summer  diet,  however,  includes  49% 
animal  food  and  51%  vegetable  food.  Of  greatest  interest  to  Penn- 
sylvania farmers,  however,  is  the  winter  food,  9%  of  which  is  animal 
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matter  and  91%  vegetable  matter.  The  former  is  of  the  usual  insect 
character.  The  latter  includes  timothy,  brown  sedge,  sheathed  rush 
^ass,  pigeon  grass,  crab  grass  and  other  panicums,  paspalum,  rag- 
weed and  polygonum,  amaranth,  lamb's  quarter,  chickweed,  purslane, 
vetch,  gromwell,  wood  sorrel,  sedge,  sheep  sorrel,  wild  sunflower  and 
Kussian  thistle. 


581.    Melospiza  melodia  (Wilson).     The  Song  Sparrow. 

The  Song  Sparrow  is  distinctly  streaked  above,  on  the  sides,  and 
on  the  breast.  An  obscure  ashy  median  stripe  marks  the  crown.  The 
under  surface  of  the  body  is  white,  but  the  breast  shows  wedgeshaped 
streaks  of  black  and  rufous-brown  which  tend  to  form  a  large  blotch 
on  the  center  of  the  hreast,  while  the  sides  are  washed  with  brownish 
and  streaked  with  black  and  rufous-bfown.  Length,  6^  inches.  See 
plate  X  facing  page  196. 

This  species  is  found  throughout  the  United  States.  In  E^astern 
North  America  it  breeds  from  Northern  Illinois  and  Virginia  north  to 
Quebec  and  Manitoba,  and  winters  from  Southern  Illinois  and  Massa* 
chusetts  to  the  Gulf  States.  In  Pennsylvania  the  Song  Sparrow  is  an 
abundant  summer  resident  and  rather  common  permanent  resident. 
Our  citizens  do  not  seem  to  know  this  generally,  as  it  is  common  to 
hear  some  one  say  in  the  spring,  **The  song  sparrows  are  back ;  I  heard 
the  first  one  yesterday." 

The  Song  Sparrow  appeals  to  everyone  that  knows  it.  It  hops 
about  with  a  chip  and  with  tail  held  quite  erect.  It  is  a  bird  of  the 
ground  and  is  especially  fond  of  being  near  water  courses.  When  it 
sings  it  generally  mounts  to  a  conspicuous  perch,  such  as  a  bush,  or 
tall  growing  herb  and  there  with  drooping  tail  and  head  held  high  it 
pours  forth  its  song.  This  may  be  heard  at  almost  any  time  of  the 
year,  rarely  during  the  winter,  but  singing  really  begins  in  February. 
To  Dr.  Henry  Van  Dyke  the  Song  Sparrow  sings:  ''sweet,  sweet, 
sweet,  very  merry  cheer/'  The  first  three  words  suggest  the  distinct 
notes  uttered  in  measured  time  while  the  last  three  suggest  the 
trill.  The  Song  Sparrow  portrays  a  most  admirable  disposition  and 
deserves  a  position  second  to  none  among  our  singers. 

Nest  of  coarse  grasses,  rootlets,  dead  leaves,  strips  of  bark,  etc., 
lined  with  finer  grasses  and  sometimes  long  hairs,  placed  on  the 
ground,  sometimes  in  bushes.  Eggs  four  to  five;  white  or  bluish  white 
with  numerous  rufous-brown  markings,  which  sometimes  nearly  con- 
ceal the  ground  color ;  average  .76  x  .60  inch. 

The  Biological  Survey  collected  401  Song  Sparrows  in  twenty-six 
States  and  in  British  Columbia  and  during  every  month  of  the  year. 
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The  food  includes  34%  of  animal  matter  and  66%  of  vegetable  mat- 
ter. The  animal  matter  is  composed  of  flies,  bugs,  Hymenoptera 
(ants,  bees,  wasps,  etc.),  Lepidoptera  (moths  and  butterflies),  Orthop- 
tera.( grasshoppers,  crickets,  etc.),  beetles  and  miscellaneous  insects. 
But  2%  of  these  insects  are  useful,  while  18%  are  injurious,      n 

The  vegetable  matter  is  composed  of  5%  grain,  16%  seeds  of  poly- 
gonums and  related  plants,  3%  ragweed  seed,  24%  grass  seed,  18% 
miscellaneous  seed  (wild  sunflower,  amaranth,  lamb's  quarter,  clovers, 
gromwell,  rib-grass,  wild  solanum,  purslane,  spurge,  wood  sorrel, 
dandelion,  chick  weed,  dock  and  sheep  sorrel),  and  8%  blackberries, 
strawberries,  raspberries,  blueberries,  mulberries,  and  wild  black 
cherries. 


583.     Melospiza  lincolni  (Aud.).    Lincoln's  Sparrow. 

Xdncoln's  Sparrow  is  everywhere  above  and  below  thickly  and  sharp- 
ly streaked  with  black,  gray  and  buffy;  breast  with  a  broad  band  of 
pale  buffy  or  yellowish  brown,  sides  washed  with  buffy.  Length 
5^  inches. 

Lincoln's  Sparrow  is  found  in  Eastern  North  America,  breeding 
from  Northern  Illinois  and  Northern  New  York  northward,  and 
wintering  from  Southern  Illinois  to  Mexico.  East  of  the  All^^hanj 
Mountains  it  is  rare  in  Pennsylvania.  "Bare  and  irregular  during  the 
migrations"  (Stone).  "Chestnut  Hill,  Philadelphia,  two  records  1871 
and  1880,  and  Haverford  1884"   (Stone). 

This  bird  is  closely  related  to  the  Song  Sparrow  and  resembles  it 
slightly  in  habits,  as  it  is  a  ground-loving  bird  that  likes  to  move  in 
mouse-like  fashion  among  the  herbage.  Aside  from  this  slight  re- 
semblance, the  birds  are  very  different.  The  Song  Sparrow  is  well 
knawn  to  be  a  confiding  bird,  but  Lincoln's  Sparrow  is  distinctly  shy 
and  retiring. 

Thirty-one  Lincoln's  Sparrows  were  collected  by  the  Biological 
Survey  mainly  in  Massachusetts  and  New  York.  The  food  was  found 
to  be  composed  of  42%  animal  matter  and  58%  v^etable  matter. 
Of  the  animal  food  40%  is  insects  and  2%  spiders  and  millipeds. 
Useful  insects,  largely.  Hymenoptera,  with  some  predaceous  beetles 
form  4%  of  the  food,  and  injurious  insects,  12%.  Neutral  insects, 
including  beetles,  ants,  flies  and  some  bugs,  amount  to  a  fourth  of  the 
food.  More  ants  (principally  Myrmicidse)  and  fewer  grasshoppers 
are  destroyed  than  by  the  Song  Sparrow." 
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584.    Melospiza  georgiana  (Lath.).   The  Swamp  Sparrow. 

The  Swamp  Sparrow  has  a  hright  dark  chestnut  crown,  streaked 
with  Hack;  wings  strongly  tinged  with  chestnut,  back  sharply 
streaked;  an  ashy  collar  and  superciliary  line;  breast  and  under 
parts  ashy,  tcith  few  streaks  or  none;  tail  shorter  than  in  the  Song 
Sparrow,  its  quills  edged  with  chestnut.    Length,  5}  inches. 

This  Sparrow  belongs  to  Eastern  North  America,  where  it  breeds 
from  Northern  Illinois  and  Pennsylvania  northward  to  Labrador, 
and  winters  from  Southern  Illinois  and  Massachusetts  to  the  Gulf 
of  Mexico.  In  Pennsylvania  the  Swamp  Sparrow  is  found  as  a 
permanent  resident,  except  that  in  the  southern  part  of  the  State  it 
is  known  to  occur  only  during  the  breeding  season.  Within  our  limits 
the  Swamp  Sparrow  merits  its  name,  as  it  is  found  about  wet  lands. 
It  is  closely  related  to  the  Song  Sparrow  which  it  resembles  slightly 
but,  like  Lincoln's  Sparrow,  is  shy  and  timid. 

Nest  generally  similar  to  that  of  the  Song  Sparrow,  placed  on  the 
ground.  Eggs  four  to  five;  similar  in  color  to  those  of  the  Song 
Sparrow  but  the  markings  are  generally  more  confluent;  average  .76 
X  .57  inch. 

The  Biological  Survey  collected  72  Swamp  Sparrows  during  the 
months  of  February,  and  April  to  November,  inclusive,  and  prin- 
cipally in  Massachusetts,  Connecticut,  New  York  and  Pennsylvania. 
Of  the  food,  47%  is  animal,  and  53%  vegetable  matter.  Forty-five 
per  cent,  of  the  animal  food  consists  of  insects,  and  these  include  2% 
grasshoppers,  9%  caterpillars,  11%  leaf  beetles  and  weevils,  17% 
bugs,  ants,  flies,  and  smaller  dung-beetles.  One-seventh  of  the 
stomachs  contained  ants. 

The  vegetable  matter  is  represented  by  such  seeds  as  are  to  be  found 
in  moist  situations.  More  polygonum  (smartweed)  seeds  are  eaten 
than  by  other  birds.  The  seeds  are  largely  represented  by  sedges, 
aquatic  jmnicums,  and  giant  ragweed  (Amhrosia  trifolia). 


585.    Passer ella  iliaca  (Merr.).  The  Fox  Sparrow. 

The  Fox  Sparrow  is  ashy  above,  overlaid  and  much  streaked  with 
rusty  red,  which  becomes  bright  bay  on  the  rump,  tail  and  wings; 
white  below,  with  large  arrow-shaped  Irown  and  Hack  spots  and 
streaks  numerous  on  the  hreast;  feet  stout  with  long  claws.  Length, 
7  inches.    See  plate  VII  facing  page  186. 

This  large  Sparrow  breeds  from  the  Magdelen  Islands  and  Manitoba 
to  Alaska,  and  winters  from  Virginia  southward.  In  Pennsylvania 
it  is  a  fairly  common  spring  and  fall  transient 
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The  Fox  Sparrow  is  not  to  be  confused  with  any  other  bird  in  our 
limits,  as  it  is  our  largest  Sparrow,  ani  is  very  distinctly  marked 
with  its  rusty  red  back  and  large  red  s]>ots  and  streaks  on  the 
breast.  While  with  us  it  is  generally  a  bird  of  thickets  or  hedgerows, 
and  is  seldom  seen  in  open  stretches  of  country.  The  song  is  exceed- 
ingly rich,  dear,  and  powerful,  and  is  geneially  heard  in  spring  at 
sundown. 

In  food  they  average  14%  animal  matter  and  86%  v^etable  matter. 
The  animal  food  is  of  little  interest  except  that  in  April  20%  of  all 
the  food  is  millipeds  (Julus  group),  and  10%  is  ground  beetles 
(Carabidse). 

Less  than  1%  of  the  vegetable  food  is  grass  seed.  The  Fox  Spar- 
row consumes  less  grain  and  more  fruit,  ragweed,  and  polygonums 
than  other  Sparrows.  Twenty-eight  per  cent,  of  the  food  is  com- 
posed of  the  seeds  of  berries  and  fruit.  One-half  of  the  plant  food  is 
represented  by  the  seeds  of  ragweed  and  polygonums,  and  over  one- 
fourth  by  fruit. 


587.   Pipilo  erythrophthalmus  (L.).   The  Chewink  or  TowheCy  Marsh 
Robin,  Joree,  Ground  Robin,  Woods  Robin. 

The  Chewink  is  distinctly  marked  with  black,  this  replaced  by  white 
on  the  belly,  and  by  chestnut  on  the  sides;  outer  tail  feathers,  pri- 
maries and  inner  secondares  white.  In  the  female  the  black  is  re- 
placed by  clear  brown.    Length,  8J  inches. 

This  bird  belongs  to  Eastern  North  America,  where  it  breeds  from 
the  lower  Mississippi  Valley  and  Georgia  northward  to  Maine, 
Ontario  and  Manitoba,  and  winters  from  Virginia  to  Florida.  Dur- 
ing the  breeding  season  the  Towhee  is  common  everywhere  in  Penn- 
sylvania. 

The  names  Chewink,  Towhee  and  Joree  are  applied  in  imitation  of 
its  call  of  alarm  or  of  inquisition.  It  is  a  restless,  active  bird,  flitting 
through  bushes  or  searching  for  food  on  the  ground,  often  startling  a 
person  by  the  sound  it  produces  in  displacing  leaves  as  it  searches 
among  them.  Its  song  consists  of  two  tones  followed  by  a  tremulous 
whistle,  and  is  represented  by  Ernest  Thompson  ^^chuck-hurr,  hiU-Or 
will-OrwUl-a.^' 

Its  nest  is  placed  on  or  near  the  ground  and  is  composed  externally 
'.of  dead  leaves  and  strips  of  bark,  lined  with  fine  grasses.    Eggs  four 
to  five;  white,  finely  and  evenly  speckled  with  shades  of  rufous,  some- 
times blotched  at  the  larger  end;  .96  x  .71  inch. 
»     "The  food  is  secured  mainly  from  the  ground,  from  shrubbery,  and 
us  high  on  the  tree  trunks  as  the  bird  can  reach  or  jump.    In  early 


Plate  XI.    The  Rose- It  roasted  Grosbeak  (jouog  male  at  left  and  adult  male  at  right). 
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spring  it  unearths  many  dormant  insects.  Many  beetle  larvse  are 
thus  found,  among  them  the  white  grubs  of  the  May  beetle,  many 
ground  beetles  and  ants,  many  of  the  smaller  nocturnal  moths,  and 
many  hairy  caterpillars.  When  near  gardens  or  cultivated  fields,  it 
is  said  to  feed  on  potato  beetles  and  cabbage  worms,  grasshoppers, 
cockroaches,  flies  and  earthworms.  The  vegetable  food  is  composed 
largely  of  fruit  and  weed  seeds.  Wild  berries  are  eaten  much  in 
summer.  The  only  cultivated  fruit  is  a  few  gooseberries  gathered 
from  the  ground."  (Folsom). 


593.    Cardinalis  cardinalis  (Linn.).  The  Cardinal  or  Red-bird. 

The  Cardinal,  as  its  name  implies,  is  clear  red;  ashy  on  the  back; 
chin  and  forehead  black;  crest  conspicuous.  The  female  is  ashy 
brown,  more  or  less  washed  with  red.  Length,  8^  inches.  See  plate 
X  facing  page  196. 

The  home  of  the  Cardinal  is  in  the  Eastern  United  States,  west  to 
the  Great  Plains.  It  breeds  from  Florida  to  Iowa  and  Southern 
New  York,  and  is  resident  throughout  its  range. 

To  many  persons  the  Cardinal  was  once  best  known  as  a  cage  bird, 
and  as  such  it  is  generally  called  the  Ked-bird.  Eeal  lovers  of  Nature, 
however,  decidedly  prefer  to  hear  its  song  in  the  woods.  A  peculiar 
feature  of  the  Cardinal  is  that  the  female  is  also  a  singer,  the  song 
being  softer  than  that  of  the  male,  and  accordingly  very  pleasing. 

The  nest  is  composed  of  twigs,  rootlets,  and  strips  of  bark,  lined 
with  grasses  and  rootlets,  and  is  placed  in  bushes.  Eggs  usually 
three  to  four;  white  or  bluish  white,  speckled  or  spotted  with  grayish 
brown,  cinnamon  or  umber;  1.00  x  .70  inch. 

The  Biological  Survey  collected  498  Cardinals  during  every  month 
of  the  year,  and  in  twenty  States,  the  District  of  Columbia,  and 
Ontario.  The  greatest  number  of  birds,  however,  were  collected  in 
Texas  during  May.  The  food  is  divisible  into  animal  (28.99%)  and 
vegetable  (71.01%).  Of  the  animal  food,  26.25%  is  insects,  the  re 
maining  2.74%  including  millipeds,  centipeds,  spiders,  bivalves  and 
univalves.  The  insects  are  represented  by  wasps,  bugs,  butterflies, 
caterpillars,  grasshoppers  and  beetles. 

The  vegetable  food  includes  8.73%  grain  (mostly  waste),  24.17% 
wild  fruit  (only  seeds  usually  eaten), — wild  grape,  blackberries,  rasp- 
berries, mulberries,  huckleberries  and  cherries — 36.38%  weed  and 
other  seed  (smartweed,  bindweed,  grasses  and  sedges),  and  1.73% 
miscellaneous  matter. 

"The  Cardinal  has  been  accused  of  pilfering  certain  grains, 
notably  com,  to  an  injurious  extent,  which  charge  the  evidence  from 


204 

stomach  examinatioii  neither  proves  nor  disproves.  But  in  view  of 
the  fact  that  only  8.73%  of  the  total  food  is  grain,  and  that  more 
than  half  of  that  amount  is  waste,  the  loss  is  greatly  overlooked  by 
the  destruction  of  weed  seeds  named  above,  which  compose  more 
than  half  of  the  vegetable  food.  Some  of  the  weeds  consumed  are  es- 
pecially destructive  to  grain  crops. 

"In  securing  the  insect  food  the  Cardinal  ignores  us  in  one  case 
and  helps  us  in  fifteen.  In  other  words,  considering  the  animal  food 
above,  only  one  Cardinal  does  harm,  to  fifteen  which  do  good.  The 
presence  of  this  single  harmful  bird  among  so  many  beneficial  ones  no 
more  justifies  us  in  classifying  the  species  as  injurious  than  would  a 
like  proportion  of  disabled  men  justify  the  condemnation  of  a  whole 
regiment."  (W.  L.  McAtee). 


595.    Habia  ludoviciana  (Linn.).    The  Rose-breasted  Grosbeak. 

The  male  Eose-breasted  Grosbeak  has  the  head,  neck,  and  upper 
parts  mostly  black,  with  white  on  the  rump,  wings,  and  tail;  hreast 
and  under  wing  coverts  of  an  exquisite  rose  red;  bill  very  stout  and 
pale.  The  female  is  olive  brown,  much  streaked,  with  the  under  wing 
coverts  saffron  yellow,  head  with  whitish  stripes.  Length,  8^  inches. 
See  plate  XI  facing  page  204. 

.  This  species  occurs  in  North  America  from  the  Atlantic  seaboard 
to  Colorado  and  breeds  from  Eastern  Kansas  and  the  higher  altitudes 
of  Virgina  and  North  Carolina  northward  to  Maine  and  Manitoba. 
It  winters  in  Cuba,  Central  and  South  America.  In  the  western 
portion  of  Pennsylvania  the  Rose-breast  occurs  as  a  common  summer 
resident,  but  in  the  eastern  portion  it  does  not  often  occur  south  of 
Monroe  and  Schuylkill  Counties. 

During  the  migration  the  Rose-breasted  Grosbeak  is  commonly  ob- 
served in  trees  standing  well  apart,  but  during  the  breeding  season  it 
prefers  second  growth  or  woodland  areas  with  much  undergrowth. 
Its  black,  white,  and  red  coloration  render  it  readily  observed.  Its 
song  resembles  that  of  the  Robin  in  the  tones  and  their  rythm,  but 
is  considered  by  many  to  be  superior  in  quality  to  that  of  the  Robin. 

The  nest  is  composed  of  fine  twigs,  weed  stalks,  and  rootlets,  and 
is  placed  in  bushes  or  trees  from  5  to  20  feet  above  the  ground.  Eggs 
four  to  five;  pale  blue  with  numerous  olive-brown  or  rufous  brown 
markings;  .90  x  .69  inch. 

"The  food  is  secured  largely  on  trees.  In  summer  the  food  consists 
largely  of  insects,  many  of  which  are  the  greatest  pests  of  woodland, 
orchard  and  garden.  Hairless  caterpillars  are  continually  sought 
Leaf  rollers  are  extracted  with  skill.    Gypsy  and  tussock  moths  are 
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fed  on  to  some  extent.  Beetles  and  their  larvae,  particularly  leaf -eat- 
ing and  boring  species,  are  sought.  On  the  ground  are  found  large 
caterpillars,  such  as  army  worms,  and  grasshoppers,  and  locusts. 
The  vegetable  food  includes  weed  seeds,  wild  cherries,  and  seeds  of 
alder  and  birch."     (Folsom). 


597.     Quiraca  ccerulea  (Linn.).    The  Blue  Grosbeak. 

The  male  Blue  Grosbeak  is  rich  blue;  the  feathers  about  the  bill 
and  the  wings  and  tail  black;  wing  bars  chestnut  The  female  is 
yellowish  firown,  with  whitish  wing  bars.    Length,  7  inches. 

This  Grosbeak  breeds  from  about  the  38th  degree  of  latitude  south- 
ward into  Mexico,  and  winters  south  of  the  United  States.  In  Penn- 
sylvania it  is  a  very  rare  straggler,  being  recorded  in  Cumberland  and 
Lancaster  counties  (formerly  bred),  Delaware  and  Philadelphia 
counties.    ( Stone) . 

"Unless  seen  under  the  most  favorable  circumstances  the  adult  male 
does  not  appear  to  be  blue,  but  an  ill-defined,  dusky  color,  and  may 
easily  be  mistaken  for  a  Cow  Blackbird  (Molothrus  ater),  unless  most 
carefully  watched;  besides,  they  usually  sit  motionless  in  a  watchful 
attitude,  for  a  considerable  length  of  time,  and  thus  easily  escape 
observation."     ( Chapman) . 

"Present  data  show  that  the  food  of  the  Blue  Grosbeak  is  67.6% 
animal  and  32.4%  vegetable.  Grain  constitutes  14.25%  of  the  diet 
but,  on  account  of  the  scattered  distribution  of  the  birds,  no  appre- 
ciable damage  is  done  during  most  of  the  summer.  Later,  however, 
when  they  forage  in  flocks,  they  are  said  to  do  considerable  injury. 
But  as  noted  above  the  birds  consume  twice  as  much  animal  as  vege- 
table matter,  and  even  if  all  of  the  latter  had  been  grain,  instead  of 
less  than  half  as  is  actually  the  case,  it  would  have  been  paid  for 
many  times  over. 

Among  the  important  insect  pests  eaten  by  the  Blue  Grosbeak  are 
grasshoppers,  weevils,  the  purslane  sphinx,  and  cutworms.  The 
species  deserves  protection  for  its  destruction  of  grasshoppers  alone, 
and  when  its  food  habits  are  considered  in  their  entirety  the  showing 
unquestionably  is  greatly  in  favor  of  the  bird."  (Bulletin  62,  U.  S. 
Biological  Survey). 


598.    Passerina  cyanea  (Linn.).    The  Indigo  Bunting  or  Indigo-bird. 

The  Indigo  Bunting  is  rich  indigo  hlue,  deeper  on  the  head,  brighter 
on  the  back;  lores  blackish;  wings  and  tail  black,  margined  with 
blue.     The  female  is  plain,  warm  brown  obscurely  streaked  and  is 
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separated  from  other  small  Sparrows  by  a  dusky  line  along  the  middle 
of  the  lower  mandible,  slight  tinge  of  blue  on  the  outer  web  of  the 
wing  and  tliil-f§athers,  and  unstreaked  back.  Length  5}  inches.  See 
plate  IX   facing  page  196. 

The  Indigo  Bunting  breeds  as  far  north  as  Minnesota  and  Nova 
Scotia,  and  winters  in  Central  America.  In  Pennsylvania  it  occurs 
as  a  common  summer  resident  from  May  to  October. 

It  is  generally  found  in  clumps  of  bushes  along  fences  or  in  clear- 
ings and  old  pastures.  The  female  is  a  shy  bird  and  because  of  this 
fact  and  its  dull  colorings  is  seldom  observed,  while  the  bright 
colored  male  is  frequently  seen. 

The  nest  is  composed  of  grasses,  bits  of  dead  leaves,  and  strips  of 
bark,  lined  with  fine  grasses,  rootlets,  and  long  hairs,  generally  in 
the  crotch  of  a  bush  near  the  ground.  Eggs  three  to  four;  pale  blui^ 
white;  .73  x  .57  inch. 

"It  feeds  more  on  the  caterpillars  that  infest  trees  and  bushes 
than  do  most  Sparrows,  and  takes  many  such  larvae  to  its  young.  It 
is  fond  of  grasshoppers  and  takes  some  insects  from  the  garden.  It 
eats  the  birch  plant-louse  with  avidity.  A  few  flies,  mosquitoes,  or 
gnats  are  taken ;  cankerworms  and  other  measuring  worms,  the  larvae 
of  several  species  of  butterflies,  and  the  imagoes  of  nocturnal  and 
Tineid  moths,  while  small  beetles  of  different  species  constitute  a 
portion  of  its  insect  food.  The  larger  part  of  its  food  consists  of 
seeds,  many  of  which  are  those  of  weeds.  During  its  short  stay  with 
us  it  is  one  of  the  few  useful  species  seen  much  about  the  garden, 
and  is  of  some  service  in  the  orchard."  (Folsom). 


604.    Spiza  americana  (Omel.).         The  Dickcissel  or  Black-throated 
Bunting. 

The  male  Dickcissel  is  grayish  and  streaked  above;  wing  coverts 
chestnut;  line  over  eye,  maxillary  stripe,  edge  of  wing,  breast  and 
part  of  belly  yellow ;  throat  patch  black ;  otherwise  white  below.  The 
female  has  but  little  chestnut,  and  the  black  is  reduced  to  dark 
streaks.    Length,  6f  inches. 

The  Dickcissel  occurs  mostly  in  the  Mississippi  Valley,  breeds  from 
Texas  to  Minnesota  and  winters  in  Central  America  and  South  Amer- 
ica. East  of  the  Alleghanies  this  bird  breeds  only  rarely  and  locally 
now.  In  Pennsylvania  it  is  "a  very  rare  straggler.  Twenty  years  ago 
(1874)  this  was  a  common  species  in  certain  parts  of  New  Jersey  and 
Eastern  Pennsylvania,  though  always  of  local  distribution.  It  form- 
erly bred  near  Frankford,  Pa.  *  *  *  *  as  late  as  1879"  (Stone).  It 
is  a  bird  of  pastures  and  grass  grown  fields. 
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The  Biological  Survey  showed  that  70%  of  the  food  is  animal 
and  30%  is  v^etable  material.  Of  the  animal  food,  68%  is  com- 
posed of  insects.  These  are  represented  by  flies,  bugs,  Lepidoptera 
(moths  and  butterflies),  beetles,  grasshoppers  and  crickets  and 
Hymenoptera  (ants,  bees,  wasps,  etc.).  The  remaining  2%  is  com- 
posed of  invertebrates  such  as  spiders  and  snails. 

The  vegetable  food  is  composed  largely  of  the  seeds  of  millet,  pigeon- 
grass,  closely  related  species,  and  some  panicums.  The  large  percent- 
age of  millet  is  accounted  for  by  the  fact  that  so  many  of  the  birds 
were  collected  in  Kansas,  a  millet  growing  State.  Some  grain,  other 
than  millet,  is  also  eaten. 
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GLOSSABY.* 

Acute,  sharp-pointed. 

Arhoreal,  inhabiting  trees. 

Beak,  the  bill  of  birds. 

Bend  of  iving,  the  angle  where  the  wing  is  folded. 

Bristle,  a  stiff  hair  or  hair-like  feather. 

Crest,  a  group  of  lengthened  feathers  about  the  head. 

Crissum,  the  under  tail-coverts. 

Culmen,  the  middle  line  or  ridge  of  the  upper  mandible. 

Decurved,  curved  downward. 

Erectile,  capable  of  being  erected. 

Femur,  the  leg-bone  next  the  body. 

Fuscous,  grayish  brown. 

Oape,  the  opening  of  the  mouth. 

Lore,  the  area  between  the  eye  and  the  bill. 

Mandible,  one  of  the  two  parts  of  the  bill. 

Nape,  upper  part  of  the  neck. 

Obsolete,  scarcely  evident. 

Olivaceous,  olive  green. 

Primary,  one  of  the  long,  stiff  quill-feathers  attached  to  the  hand- 
bones  of  a  bird. 

Scutellum,  one  of  the  plates  on  the  tarsus  of  a  bird. 

Secondary,  one  of  the  quill-feathers  of  the  wing,  arising  from  the 
forearm. 

Superciliary,  immediately  above  the  eye. 

TaU  coverts,  the  small  feathers  overlapping  the  tail-feathers. 

Tarsus,  the  bone  between  the  tibia  and  the  toes. 

Umber,  a  dark  brown. 

Vinaceous,  deep  cream  buflf. 

Wing-coverts,  the  small  wing-feathers  covering  the  shoulder. 


*8ee  Plate  I  for  a  graphic  «xplanation  of  the  terms  used  in  describing  the  topography  of  a  bird. 
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Alaudidse,    161 

American   Grosabill,    186 

American    Crow,    166 

A^merican    Goldfinch,    * 188 

Analytic  Key  for  the  determination  of  the  orders  and  families  of  Pennsyl- 
vania Birds,    157 

Baltimore   Oriole,    , 176 

Bay-winged    Bunting,    190 

Blackbirds,     170 

Blackbird,  Crow,   177 

Red-winged,     173 

Rnsty, 176 

Tellow-headed,    173 

Black-throated   Banting, 206 

Bine  Grosbeak,    205 

Blue   Jay,    103 

Bobolink,     171 

Bronzed    Qrackle,    178 

Bunting,   Bay-winged,    190 

Indigo,     205 

Snow,    189 

Canada  Jay,   16i 

Cardinal   or   Redbird,    , 203 

Chewink,     202 

Chippie,    196 

Chipping  Sparrow,  196 

CorvidiB,    103 

Cowbird,    172 

Crossbill,    American,    186 

Bed,     186 

White-winged,    187 

Crows,  Jays,  etc.,   ...! 163 

Crow,  American,    166 

Crow    Blackbird,    177 

Crow,    Fish,     168 

Dickdssel,    206 

English    Sparrow,    185 

Evening  Grosbeak,    183 

Field   Sparrow,    I97 

Finches,     I79 

Finch,    Purple,    184 

Firebird,    I75 

Fish   Crow,    108 
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Fife. 

Fox  Sparrow, M. 

FringiUidaB,    17»,  18Q 

Glossary,    208 

Golden    Robin,    176 

Grackle,  Bronzed,    178 

Purple,    177 

Grass    Finch,    r 190 

Grasshopper   Sparrow,    192 

Grosbeak,   Blue,    206 

Evening,    183 

Pine,    184 

Rose-breasted,     201 

Ground   Robin,    202 

Hangnest,    176 

HensloVs  Sparrow,    198 

Homed   Lark,    161 

House  Sparrow,    186 

Icteridse, 170 

Indigobird,    . .( 206 

Indigo  Bunting,    206 

Joree,    202 

Junco,     198 

Key  to  the  Pennsylvania  Species  of  Corvidie,  16S 

Key  to  the  Pennsylvania  Species  of  FringHlid©,  180 

Key  to  the  Pennsylvania  Species  of  Icteridoe,  170 

Lapland  Longspur,    190 

Larks,     : 161 

Lark  Finch,    194 

Lark,    Homed,    161 

Prairie   Horned ,    162 

Lark   Sparrow,    194 

Lettuce-bird, 188 

Lincoln's  Sparrow,    200 

Longspur,  Lapland,    190 

Marsh    Robin, 208 

Meadowlark,    174 

Northern  Raven,    165 

Orchard    Oriole, r. 175 

Orioles,   170 

Oriole,    Baltimore,    , 176 

Orchard, 175 

Pine    Finch, 189 

Pine  Grosbeak,    184 

Pine  Siskin,  180 

Prairie  Horned  Lark,   168 

Purple   Finch,    184 

Purple    Grackle,    177 

Raven,   Northern,    165 

Robin,   Golden,    176 

Ground,    202 

Marsh,    202 

Woods,    208 
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Ked-winged  Blackbird,    173 

Redbird  or  Cardinal,   203 

Bed   Crossbill,    186 

Redpoll,    187 

Reed   Bird,    171 

Rice  Bird,    171 

Rose-breasted   Grosbeak,    204 

Rusty  Blackbird,    : 176 

Sayanna    Sparrow,    191 

Sharp-tailed  Sparrow,   .,. 193 

Slate-colored   Snowbird,    , 198 

Snowbird,   Slate-colored,    198 

Snow   Bunting,    189 

Snowflake, 189 

Song    Sparrow,    199 

Sparrows,    179 

Sparrow,   Chipping,    196 

English, 186 

Field,    197 

Fox, 201 

Grasshopper,    192 

Henslow's, 193 

Lark, 194 

Lincoln's,    ^ 200 

Savanna,     191 

Sharp-tailed,    193 

Song,     199 

Swamp,    201 

Tree,    196 

Vesper,     190 

White-crowned,    194 

White- throated,    195 

Yellow- winged,     , 192 

Starling,    169 

StumidiB,    169 

Swamp  Sparrow,    201 

Thistle-bird,    188 

Towhee, 202 

Tree  Sparrow,    196 

Vesper   Sparrow,    190 

Whiskey   Jack,    134 

White-winged  Crossbill,    187 

White-crowned    Sparrow,    194 

White-throated  Sparrow,   196 

WUd    Canary,    188 

Winter   Chippy,    196 

Woods  Robin ,    202 

YeUow-bird, 188 

Yellow-headed   Blackbird,    173 

Yellow-winged  Sparrow,   192 
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Page. 

Alcohol,    35 

American  Foul  Brood,    5 

Angoumois  Grain  Moth,   7 

Amphibians,    65  to  150 

Anthracnose,     , 10 

Ants,    17,  26,  34 

Aphids,    25 

Apiaries,    33 

Apiary   Inspection,    61 

Army  Worm,    26 

Bed-Bugs,     21,  34 

Bee  Diseases,   5 

3ee  Louse,   5 

Bee  Martin,    6 

Bee  Moths,    , 5 

Benzine,     35 

Bichloride  of  Mercury,   36 

Bi-Monthly  Bulletin,    3,33 

Birds,    153  to  207 

Blackberry, 9 

Blackberry,  Diseases  of, 10 

Blackberry  Gall  Maker,   0 

Body  Louse,    27 

Book    Lice,    17 

Buffalo  Carpet  Beetle,  34 

Buffalo   Moth,    17 

Bush   Fruits ,    9 

Cadelle,    : 9 

Carbon  Bisulphide,    41 

Carpet  Beetle,    17 

Caterpillars,    30 

Cat  Fleas,    14 

Cattle,  Biting  lice  of,   13 

Certified  Tree  Dealers,  List  of,   49 

Cheese  or  Ham  Skipper,   21 

Cheese  Mites,   24 

Chewing  Insects,    5,7,9,11,12,13,17,26,29,30 

Cigarette   Beetle,    34 

Clothes   Moths,    18,  34 

Clover  Hay  Worm,    7 

Common  Hen  Louse,   29 

•For  index  to  Ampbihlan  Bulletin   (Vol.  8,    Nos.  8  and  4)   eee  pages  161  and  152.    For  index  to 
Bird  Bulletin  (Vol.  3,  Nos.  5  and  6)  see  pages  209  to  211. 
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Pice. 

Common   Mole,    27 

Corrosive    Sublimate,    35 

Crab   Louse,    28 

Cray  Fish,   28 

Crown    Gall,    10 

Currant,    U 

Currant  Antbracnose,    12 

Currant  Aphis,    11 

Currant  Borer,    U 

Currant,  Diseases  of,    12 

Currant  Stem   Borer,    12 

Currant   Worm,    11,  12 

Cut  Worms,    11 

Cyanide,    41 

Cyanide  of  Potassium,    36,  37,  42 

Dog   Fleas, 14 

Domestic  Animals,  Pests  of,    13 

Earth  Worms,    27 

Enemies  of  Honey  Bees,   6 

European  Foul  Brood,  6 

Fish  Moths,    • 20 

Fleas,    21,  34 

Flour  Beetles,    18 

Flour   Mites,    24 

Four-lined    Leaf   Bug,    12,  13 

Fresh  Water  Crab,    26 

Fruit   Flies,    22 

Fumigating,   Condensed  Pointers  in,    43 

Fumigation  for  Destroying  Disease  Germs,   42 

Fumigating  for  House  Pests,    3i 

Fumigating   Vessels,    42 

Gapes,     20 

Gasoline, 35 

Gooseberry,    12 

Gooseberry,  Diseases  of,   13 

Gooseberry  Fruit  Worm,   12 

Gooseberry  Mildew,    % 13 

Grain  Beetles,    8 

Grain  Weevil, 7 

Gray  Back,    27 

Greenhouses,    33 

Green  Houses,  Inspection  of,   5B 

Grub   Worms,    26 

Ham   Mites,    2( 

Hay,  Pests  of,    ...\ 7 

Head    Louse,    28 

Hog  Louse,    14 

Honey    Bee,    5 

Horse,  Biting  Lice  of,   13 

Horn   Fly,    '. M 

Horse  Bot-Fly,    15 

Horse  Flies,    15 

House  Centipede,   % 
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House    Cricket, 18 

House  Flea,    ....• 28 

House   Flies, 22,  34 

Household  Pests,   17 

House  Plants,    '. 25 

Human  Flea,    28 

Hydrocyanic  Acid  Gas,    35,  39,  41 

Imported  Plants  and  Plant  Products,  Inspection  of,  50 

Indian  Meal  Moth, 19 

Insects  Attacking  Mankind,   27 

King  Bird,   6 

Larder   Beetle,    19,  34 

Leaf   Hopper,    11 

Leaf    Spot, 12,  13 

Licensed  Nurserymen  of  Pennsylvania,    33,  44 

Meal   Moths, 19,  20 

Meal  Worms,   20 

Mealy   Bugs,    25 

Mediterranean  Flour  Moth,   8,  34 

Mice, 7,  24,  34 

Monthly  Bulletin  of  the  Division  of  Zoology,   3 

Mosquitoes,    23 

Museum  Pests,    18 

Nematodes,    26 

Nursery  Inspection,    33,  43 

Nurserymen  from  Other  States, 53 

Nursery  Stock,  Importations  of,  60 

Orange  Rust, 10 

Ox-Warble ,    15 

Pennsylvania  Tree  Dealers,    49 

Peste  of   Lawn,    26 

Plants,   Importation   of,    33 

Poultry  Pests,    29 

Poultry   Tick,    29 

Precautions  in   Fumigating,    42 

Prussic  Acid, 41 

Punkies,    23 

Raspberry,    13 

)^aspberry  Cane  Borer,  9 

Raspberry  Fniit  Worm,  9 

Raspberry  Saw  Fly,    9 

Rate,    24,  34 

Red  Mites, 29 

Rice  Weevil,  8 

Roaches,    20 

Rose  Scale,   10 

Root  Worms, 26 

San  3ob6  Scale,    ^ 12,  30 

Saw  Tooth  Qrain  Beetle,   '. ..  g 

Scale  Insecte,   25 

Scurfy  Scale,    12 

Serpente, 6 

Sheep  Bot  Fly,  * 15 


216 


Sheep  Ticks,    V 

Shrubbery  Pests,    % H 

Silver   Fish,    % 

Skipper,   U 

Snowy  Tree  Cricket,   ]• 

Stable  Fly,    M 

Star-Nosed  Mole,    R 

Stored  Grain,  Pests  of,   7 

Sucking    Insects,    5,10,11,13,14,21,2547 

Sulphuric  Acid,   36,  S7 

Sun   Scald,    10 

Toads ,    e 

turpentine,    $S 

White   Grubs,    » 
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